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INFORMATION TECHNOLOGIES IN THE EDUCATIONAL PROCESS

Abstract: the thesis describes the importance of information technology in the educational process of
higher education, provides forms and methods for their implementation. It is emphasized that information
and communication technologies have become an integral element of learning, facilitating distance
learning, helping young people to regain interest in learning and be more competent in the IT field.

Keywords: information and communication technologies; learning process; high school.

Introduction

In recent years, information and communication
technologies (ICT) have gained mass popularity, and
without them it is no longer possible to imagine the
activities of modern man. At the same time, the person
who has up-to-date information and uses state-of-the-art
computer technologies to receive, promptly evaluate,
analyze and predict it will be more successful. As a
result, by far the most attention is paid to the processes
of informatization of modern society. In its turn, general
informatization has greatly influenced the educational
process in high and secondary schools, which has risen
to a new level thanks to the use of information and
communication technologies (ICT).

Goal

The goal is to highlight the main benefits of using
information and communication technologies in the
educational process.

Main part

The main feature of ICT training is the direct use
of the computer as a learning tool, the use of which
drastically changes the concept of teaching methods and
methods. In this case, the use of ICT in the educational
process is not an end in itself, but a pedagogically
justified approach, which will allow to obtain significant
advantages in comparison with the classical
technologies of the organization of the educational
process.

According to numerous researchers, the
introduction of computer aids in the educational process
has expanded the theory and methodology of education

through the use of new didactic tools. The main
directions of application of ICT in the educational
process are:

e management of the educational process of
higher and secondary school,;

o development of methodical and didactic
materials (presentations, images, animation, etc.);

o purposeful search of educational information
on the Internet;

o development of web-resources of educational
purpose (distance learning, mass online courses);

o development and implementation of
pedagogical software;

e conducting experiments using computer
models, mathematically processing the results of the
experiment;

e organization of intellectual leisure of students
[1].

Integrated multimedia lessons are nowadays
widespread, and educational presentations are often an
integral part of explaining new material. The use of
video clips and animation effects makes the transition
from classic board and chalk material technology to a
new educational environment that contains all the
possibilities of presenting educational information
electronically. Due to this multimedia lectures can be
used to teach almost all subjects.

With the help of multimedia in the classroom the
teacher gets powerful opportunities for presenting
educational information in different form (text,
graphics, animation, sound, video), independently
determines the sequence and forms of presentation of
material. If necessary, you can create slides that contain
detailed drawings, diagrams, diagrams, and other
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materials to clarify the most difficult and important
questions of the lecture or to provide additional
explanations, if necessary for a specific audience [2].

For seminars and practical classes, ICT also has
great potential for improving the effectiveness of
learning through the individual work of students with e-
learning information. In this sense, Internet-based
methods are effective, which provide significant
benefits in organizing student learning activities,
namely:

e providing the ability to independently search
for the right information among a huge number of
electronic sources;

e use of cloud technologies to store educational
information;

e ensuring communication between students and
the teacher;

e use of various forms of control of students'
educational achievements;

e conducting of competitions, vibinari and other
forms of educational and scientific activity [3].

It is appropriate to wuse information and
communication technologies in combination of different
forms of training in order to maximize the learning
effect. For example, presentations, searching for
information on the Internet, word processor are often
used in the project activity, during which students
together carry out a study project in the form of a
specific practical task [4].

The use of information technology in higher
education depends to a certain extent on the quality
software for educational purposes and its methodically
planned use. Therefore, an equally important component
of the learning environment is the electronic educational
tools that can improve the learning process [4]. They
began to spread as local software and educational tools,
and then incorporated into electronic textbooks that will
be integrated with the state e-platform.

It should be noted that the creation of educational
tools is a very complex process, which involves the joint
activities of the programmer, subject teacher and
designer. An electronic textbook should not only be a
computer program or educational resource, it should
also accumulate the didactic experience of the teacher,
relevant and scientific information content in a
particular discipline. In addition, the process of
introducing a software product into the learning process
raises certain issues related to hardware availability,
guidelines, licenses, and more.

Every new technology introduced into the learning
process requires considerable effort, time and resources
to implement. Teachers have the task of developing and
implementing such learning methods and methods that
would aim to activate a student's creative potential and
stimulate his / her desire to learn. It should be borne in
mind that there is no universal technology, and therefore

the teacher must develop his own technological
approach to innovative improvement of the educational
process, he must have pedagogical skills. First of all, it
is necessary to change the principle of student learning:
to ensure the transition from passive perception of
information to creative acquisition of knowledge. This
task requires the joint efforts of teachers and students,
joint action intensification towards the creation of
innovative educational space.

Teaching the discipline using information and
communication technologies implies the readiness of
the teacher for this form of educational process, the
availability of sufficient information culture. He must
not only have a subject area but also be familiar with
existing ICT-based learning technologies, ways to
achieve a particular didactic goal through information
technology. In addition, the instructor must have at least
a cursory view of the available hardware and software
that can be used to study the discipline.

Conclusion

Information and communication technologies are
actively being introduced into the educational process of
higher education at the expense of their powerful
capabilities regarding the presentation of information
and ensuring the interaction of participants in the
educational process. Also, information technologies
enable future specialists to expand their potential
abilities, encourage active educational, creative and
scientific activities, are a means of intensifying the
study of those subjects that form the profession.
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USE OF DATABASES ON THE INTERNET

Abstract: A study on the use of databases on the Internet is presented. The basic concepts of databases
were substantiated. Describes how to use databases on the Internet. The role of databases in modern
society is analyzed. The basic ways of connecting the database to the Internet information resources are
described. A method for connecting databases to Internet resources using the MySQL database
management system is described. The advantages and disadvantages of MySQL DBMS are analyzed. The

phpMyAdmin web application is described.
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Introduction

Nowadays, information technologies occupy a
leading place in society, and knowledge and information
are valued by every person, organization, company.
Therefore, you need to know how to store such data
properly. One of the most popular places to store
information is the Internet. The most convenient way to
store and manage your data is to use databases. This
article shows you the basic ways to connect a DBMS to
Internet resources.

Goal

The purpose of this work is to investigate the use
of databases on the Internet and how to connect them.
Detailed description of creating a database on the
Internet using MySQL DBMS and the phpMyAdmin
web application

Main part

A database is an ordered set of logically related
data that is used together. Designed to meet the
information needs of users [1].

The most common database model is the relational
model. In this model, the database is presented as a
table, because it is convenient for the person to organize
the data in the form of tables.

The basic concepts of relational database are data
type, attribute, domain, primary key, tuple, relation [1].
In Fig. 1 shows the relationship between relational
database concepts.
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Figure 1 - Relationships between relational database concepts

The tables in relational databases also have one-to-
one, one-to-many, and many-to-many relationships.
These links show the relationship between the fields of
the two tables.

Almost all relational database management
systems use the Structured Query Language (SQL) [2].
Any query languages can be procedural (the order of
operations is described) and not procedural (only the
result is described). The SQL query language is non-
procedural.

SQL has many instructions.

SQL query language instructions are divided into
the following types:

e DDL (data definition language) - work with
database structure;

e DML (data manipulation language) - work with
data;

e DCL (data
management;

e TCL (transaction control language) - work with
transactions.

There are three basic systems for managing the
Internet information resources database, namely:

control language) - rights
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e MySQL,;
Oracle;
Microsoft Access.

Oracle DBMS is a software package that allows
you to create even the most complex applications.
Inside Oracle is a database that stores information [4].

Access is a relational database management system
supported by Microsoft. It is considered one of the most
popular DBMSs [3].

MySQL is a relational database management
system developed by Oracle. Used in creating small and
medium-sized applications [5]. The main advantage of
MySQL is the use of different types of tables, for
example:

MyISAM tables that allow full-text search, that
is, the search is not based on the name of the document
in the database, but on its contents;

InnoDb tables that support transactions at the
individual record level;

MEMORY (HEAP) spreadsheets stored in your
computer's memory make it quick to query such tables.

The advantages of the MySQL database
management system include:

Multi-threaded or multiple queries support;
Variable and fixed length records;
Convenient system of passwords
privileges;

Ability to create up to 16 keys in one table;
High speed of query execution.

To create a database using MySQL you need to
download phpMyAdmin.

PhpMyAdmin is an open source PHP application
that is presented as an interface for administering
MySQL DBMS. PhpMyAdmin lets you administer a
MySQL server through a browser, use SQL queries,
view tables and databases. PhpMyAdmin has a fairly
user-friendly interface, which is shown in fig. 2.

The phpMyAdmin application has the following
features: databases, status, binary log, processes,
privileges, SQL, export, import.

To create a database, click on the Databases tab,
then write the name of the database and click on the
Create button. The new database will be located on the
left side of the application interface. To fill the created
databases, you must select them, name the new table,
select the required number of columns. When the table
is created, a column fill-in form will appear asking for
the column name, data type, and maximum length to be
entered [6].

and
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Figure 2 - phpMyAdmin application interface

Conclusions

The most common DBMS maodel is the relational
model, as it consists of tables.

Almost all relational database models use the
Structured Query Language. SQL is procedural,
meaning that it only describes the result that the user
needs.

The main database management systems on the
Internet are: MySQL, Oracle, Microsoft Access.

To create a database using MySQL, you need to
install the PhpMyAdmin application that allows you to
administer MySQL servers through a browser.
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CAR AUTOPILOT - GOOD OR BAD, WHAT TO EXPECT?

Abstract: 21st century - the century of computer technology, progress cannot but affect the sphere of
transport, and in particular motor transport. World auto companies are switching to alternative power
sources, and with it to electric cars. Companies such as Tesla, Mercedes, BMW, etc. are developing their
own autopilot systems for cars. We will tell you what classifications of autopilots exist and what a person
may face at each stage of automation of movement by car. We will understand how many benefits and
problems come with a massive enthusiasm for autopilots.

Keywords: automation, autopilot, unmanned vehicles, Tesla.

Introduction

One of the progressive areas of industry
development, based on artificial intelligence, is the
technology of unmanned driving. Leading car
manufacturers are competing to devise an optimal
autopilot system.

Goal

Introducing the situation of unmanned vehicles
today. Consider developing new methods for
automating vehicle movement. Consider the moral
issues associated with artificial intelligence.

Main part

There are 5 levels of car autonomy:
Level 0 autopilot: No automation.

Everything is done by man. Warning Signals and
Automatic Emergency Braking System
Level 1 autopilot: Legless.

Adaptive cruise control - provides a safe distance
between your cars and front-wheel drive participants,
slows down and speeds up your car when it requires
traffic.

Parktronic is an active security system, especially
effective when reversing, in cramped conditions, at
night.

Lane departure warning system - helps in case of
driver fatigue.
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Level 2 Autopilot: No Hands

At the 2nd drone level, a car autopilot seriously
controls the car, performing acceleration, braking and
steering. A person should be ready to intervene in
control at any time, because an automatic system does
not always correctly respond to a traffic situation.
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Level 3 Autopilot: Eyeless

At the 3rd level of autonomy, the machine will at
times take full responsibility for control. In fact, this is
an application not only of lidars, radars, cameras and
sensors, but also of artificial intelligence.

Level 4 Autopilot: Unattended

Fully self-contained car autopilot taking control. It
is assumed that with this level of autonomy, for
example, on the highway, the driver will be able to
sleep, read a book, watch a movie. The car will be
controlled by an autopilot in certain conditions, in more
complex situations (in the city, in traffic jams), control
should pass to the person.

Level 5 Autopilot: No Driver

A fully autonomous car that does not require a
driver and controls at all.

An on-board computer with an artificial
intelligence system from Bosch will be able to
recognize pedestrians and cyclists. In addition to
identifying objects, artificial intelligence allows
automated transport to more easily cope with the
assessment of the situation. So, cars that turn on signals
when cornering are more likely to change lanes than
those that don’t. As a result, unmanned vehicles with an
artificial intelligence system can recognize and evaluate
difficult traffic conditions, for example, take into
account the trajectory of the oncoming car that makes a
turn. The computer remembers all the information about
the movement of the car and stores it in an artificial
neural network. Experts check this data for accuracy.
After further testing on the road, artificially created data
structures can be transferred to any number of other
embedded computers with an Al system. “We want
automated driving to be possible in any situation.
Already in the next decade, unmanned vehicles will
become part of everyday life. Bosch enhances
automated driving at all technological levels.

You can talk about the advantages of autopilot cars
for a long time, but you need to look at the problem
realistically. Understand all aspects of this technology
and know its disadvantages.

Experts insist that manufacturers should better
inform drivers about the features of fully and partially
automated machines.

Manufacturers are responsible for ensuring that
drivers of such cars almost immediately become
inattentive," said Mary Cummings, a professor at Duke
University. “And, if the car has any limitations, it is the
manufacturers who are responsible for solving these
problems.”

"The number of accidents will increase, since it
takes time to study the capabilities of self-driving
machines,"” predicts Tim Caron, professor at the
University of Notre Dame. “But we will be able to
identify the causes of the problems. And sooner or later,
there will be fewer and fewer accidents. And as soon as
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this happens, we will be able to evaluate all the
advantages of such cars.”

Conclusion

Automated systems for driving cars without a
doubt is a direction to the future, the evolution of human
movement in space. Engineers need to go a long way in
inventing and testing technology, before launching it to
the masses, today companies do a pretty good job of
this, but still the question is: is it worth it to make a fully
automatic car, what will happen when the car does not
need a driver What will happen if a failure occurs? All
these questions will receive answers according to the
degree of development.
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CLASSIFICATION OF HUMAN BLOOD BACTERIAWITH ALGORITHMS OF
MACHINE LEARNING

Abstract: in this article is considering an analysis of system of classification human blood bacteria with
the help of algorithms of machine learning. The object of this study is the classification system of bacteria
in human blood. The subject of the study is their methods for creating automated classification systems

using machine learning algorithms, such as neural networks. The system

is a classifier of

microorganisms. The external environment is an image of unclassified bacteria collected using
microscopes and images of already classified bacteria corresponding to one of the classes of bacteria

defined in the system.

Keywords: artificial neural network; ConvNet; bacteria; classification methods.

Introduction

Modern medicine requires both quick and careful
decisions. High accuracy of diagnostic results increases
the average standard of living and its life expectancy.
Automated classification can alleviate lack of human
specialists or help existing specialists to labor more
efficiently, significantly decreasing the time spent by
research technologists from minutes to seconds. At
present one of the major problems in this field is
deficiency of specialist microbiologists. This is the
problem that the automated system of classification of
bacteria in human blood is dedicated to solve.

Goal

The purpose of writing a thesis is to create an
automated system for the classification of bacteria in
human blood, to increase the accuracy and reduce the
time for the classification of bacteria at diagnosis.
Despite the fact that there are already studies in this area
that have achieved significant results, the topic still has
many areas for development - in particular, increasing
the accuracy of classification. As the system evolves
further, it will be possible not only to classify the
bacteria, but also to teach it to students and graduate
students.

Main part

The goal is accomplished by solving the following
main tasks:
- creating a list of bacteria classes, as well as
image databases that correspond to clearly defined
classes;
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e - obtaining the optimal algorithm of training
and creating a neural network that will be trained with
the teacher (on the basis of already classified bacteria);
- training the created network the ability to
classify images obtained from a microscope;
- creation of the interface part, ensuring the
submission of an image of an unknown bacterium to the
classifier and obtaining the result of the classification.
Acrtificial neural network (ANN) is a mathematical
model, as well as its software or hardware embodiment,
built on the ordinance of organization and functioning
of biological NN - nerve cell networks of a living
organism. This concept emerged when studying the
processes that take place in the brain and when trying to
simulate these processes.
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Figure 1 — Tree of the main goals of the automated system for
classification of microorganisms

From a machine learning point of view, the neural
network is a special case of pattern recognition
methods, discriminant analysis, clustering methods, etc.
From a mathematical point of view, learning neural
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networks is a multi-parameter nonlinear optimization
problem. In terms of cybernetics, the neural network is
used in adaptive control problems and as algorithms for
robotics. From the point of view of artificial
intelligence, ANN is the main direction in the structural
approach to study the possibility of constructing
(modeling) natural intelligence using computer
algorithms.

ANN training is a search for a combination of
model parameters that minimize the loss function for a
given training data set and its corresponding purposes.
Training is done by extracting packets of random data
samples and their purposes and calculating the gradient
of network parameters taking into account packet losses.
Then the network parameters are slightly shifted (the
amount of shift is determined by the learning speed) in
the opposite direction to the gradient.

While microbiologists regularly provide highly
accurate diagnoses, the inquiry for these highly skilled
workmen exceeds the supply in America. And according
to the Bureau of Labor Statistics, the recruiting of
microbiologists will rise by 5 % between 2018 and
2028, about the same as the middle across all
professions. [1] More microbiologists will be required
to facilitate primary survey and address technical issues.
Microbiologists will research and cultivate new drugs
and medications such as vaccines and antibiotics. And
this is only an incomplete list of what is in demand, and
microbiology specialists are not enough now.

9 % of technologists are left vacant, and the
quantity of vacancies is planned to rise sharply as the
generation technologist, hence a 2014 survey by the
American Society for Clinical Pathology. [2]

Scientists at Beth-Israel Medical Center in Boston
have created Al microscopes that can look for
dangerous bacteria in a blood sample themselves. The
results are issued in the Journal of Clinical
Microbiology, where the authors of the study are
Kenneth Smith, Anthony D. King and James Kirby. [3]

Modern medicine recognizes major problems due
to the lack of professional microbiologists. The lack of
qualified specialists makes it difficult to diagnose
patients. In the study, scientists managed to solve this
problem with an automatic microscope. For the purpose
of the experiment, a NN was created that learned to
distinguish bacteria by their form and location on
microscope images.

The study was the first manifestation of the
effectiveness of machine learning in diagnosis. The
authors used ConvNet, a type of Al that specializes in
processing visual data. The aim of the scientists was to
teach the NN to distinguish different types of bacteria in
appearance - E. coli oblongs, round  clusters  of
Staphylococcus and Streptococcus cell chains. These
microorganisms are responsible for most cases of blood
contamination.
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During NN study, academics took 25,000 pictures
of blood selection collected within standard clinical
trials. The bacteria on them have already been
distinguished by microbiologists. Based on them,
100,000 training pictures were created to "feed" the Al.
Result - the system learned to assort pictures into 3
categories - stem cells, round clusters, pairs / chains -
with 95% accuracy.

To test the system, the researchers used an
automated microscope destined to capture high-
resolution pics. Blood samples from patients presumed
of infection were incubated to rise the bacterial count
and then stained and placed under a microscope. In
total, NN was asked to identify 189 specimens, and in
93% of cases it successfully coped with the task.

James Kirby is the author of the article as well as
the creator of the new system. He believes that the new
method should be used more in practice. The Harvard
professor also noted that the technology is not perfect at
the moment and makes many mistakes.

If it is possible to improve bacterial diagnostics of
blood to the ideal, many people get a chance for a bright
future. At the moment, about 40% of patients with blood
infection die. The scientists plan to introduce Al into
medical centers where there is a shortage of
microbiologists. New technologies can also help
educate young doctors.

Conclusion

This is important because prompt detection of the
disease and supply of appropriate antibiotics to the
destination is a key factor in the treatment of blood
infections that can Kill up to 40 % of people. Every day
when the patient is uncured, there is an amplified hazard
of mortality.

In addition to its clinical applications, the new tool
may also have appliance in microbiology training and
research. Bacteria have the ability to evolve and evolve,
change and adapt to new conditions, mutate. As the
result of such a classification system will be
belonging to several classes, expressed as a percentage -
new species of bacteria can be quickly calculated, and
even more - attributed to a particular group of
microorganisms as an object of a new species, but with
common to one or another group of properties. Thus,
classification to a certain type already will tell scientists
about some properties of a new kind of microorganism.
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THE PRINCIPLES OF ARTIFICIAL INTELLIGENCE IN AUTOPILOT

Abstract: In this work, one of the possibilities of using autopilot is investigated, namely in the automotive
industry. In the main part, a comparison and description of the areas of application of artificial
intelligence in a car is carried out, except for direct control, such as driver control and identification, as
well as monitoring the condition of the driver. For this, an example of an existing system developed by
one of the leading manufacturers of computer hardware is given.

Keywords: artificial intelligence, automation, autopilot.

Introduction

The transport industry is undergoing a significant
transformation: the largest car manufacturers, together
with IT and telecom developers, are moving towards
creating vehicles with the possibility of fully
autonomous driving. The trend is already obvious - in
the future, unmanned vehicles will become a mass
phenomenon, but on the way to the era of fully
autonomous cars a lot of problems still have to be
solved.

Goal

Understand the classification and internal structure
of autonomous mechanisms for driving a car.

Main part

Unmanned vehicle - a vehicle equipped with an
automatic control system that can move without human
intervention. Autopilot - a device or a hardware-
software complex that drives a vehicle along a specific,
given trajectory. Most often, autopilots are used to
control aircraft (due to the fact that the flight most often
occurs in a space that does not contain a large number of
obstacles), as well as to control vehicles moving along
rail tracks. A modern autopilot allows you to automate
all stages of a flight or movement of another vehicle.
Again, parallel advances can be found in the
autonomous car industry. At the moment, the use of
unmanned vehicles is limited to experiments in areas
with not too busy roads, relatively stable weather and
lighting conditions, as well as the presence of a digital
map of the territory. And even if you meet an unmanned
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car on such roads, a person will be sitting behind the
wheel, ready to act with any hint of an error.

Nevertheless, in its short history, the drone
industry has managed to bring many important
achievements - we now have the functions of automatic
parking and lane keeping, a system for monitoring blind
spots and detecting driver fatigue. All these
improvements make the car driving process safer and
save thousands of lives every year.

In addition, existing technology can also be
applied in more controlled industries, such as industrial
plants. One example is automatic forklifts or low-speed
trains moving inside gated complexes.

Figure 1 — Car identification

NVIDIA DRIVE AGX unmanned computing
platforms are powered by NVIDIA Xavier ™, the
world's first autonomous driving processor. The Xavier
system-on-chip is currently in production. It is designed
to ensure security and includes six different types of
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processors for working with complex and diverse
artificial intelligence algorithms, processing data from
sensors, navigation and control. With the Xavier,
DRIVE AGX platforms process data from cameras,
lidars, radars and ultrasonic sensors. This allows you to
assess the situation around the car in real time,
determine the location on the map and lay a safe route.

Smart services

Artificial intelligence made its way into the
“brains” of the car, turning it simultaneously into a
computer and into an entertainment center. Unlike
simple sensors that indicate a low battery or lack of oil
pressure, the Al is capable of more. It controls dozens of
internal systems and can identify a problem even before
it affects the operation of the car.

Driver control

The driver’s condition is one of the most important
criteria for road safety. That's why car manufacturers
and third-party startups are developing artificial intellect
systems that monitor the behavior of a person who is
behind the wheel, for example, Israeli startup eyeSight
has developed a system based on Al and machine
learning that.

Identifies the driver

Thanks to this, the stranger will not be able to start
the engine and move off.

Adjusts the parameters of the car for the driver.
Recognizing one of the car drivers, the system will
correct the position of the mirrors, seats and steering
wheel for greater convenience.

Monitor driver status

EyeSight constantly monitors the position of the
head and the eyes of the driver. If he “bites his nose”,
the system will loudly notify that it is time to stop and
rest. In addition, the system monitors exactly where the
person’s head is located to include the necessary airbags
in an accident - this reduces the risk of injury.

Recognizes gestures

The system understands a specific set of gestures.
Thanks to them, the driver can, without being distracted
from the road, turn on your favorite song or call a
friend.

Conclusion

Artificial intelligence is revolutionizing the
automotive industry right before our eyes. Vehicles are
getting smarter - progress in this is becoming more
obvious every year. This means that in the future, the
auto industry will open up more new opportunities for
us: it is likely that we are not even aware of them now.
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CLOUD COMPUTING: IMPORTANCE OF THE TECHNOLOGY

Abstract: in this article is considering examine what cloud computing is, and why it became so important
nowadays. It is revising main use cases of cloud technology and examples of using the “cloud” are
shown. In addition, every single technology has its’ own advantages and disadvantages, and cloud
computing is not an exception. The main pluses and minuses are revising. This article can be a good
provider to a comprehension of necessity and importance of cloud computing, to an idea that “cloud” has
exclusive influence on vast range of business fields, from small sole property businesses to global

corporations.

Keywords: “cloud”; computing; data storage; databases.

Introduction

Nowadays, more and more services are moving to
the “cloud” because it is safer, in many cases cheaper,
and provides more opportunities for project
implementation. For the last 15 years, the cloud
technology have been changing IT field and as a result,
the world is changing as well [1]. And like every great
thing, the cloud computing has not only a lot of obvious
advantages, but also some controversial issues are
present. Let us look at them and examine accurately.

Goal

The goal of the work is as follows: "To increase
the efficiency of understanding what the cloud
computing is and why the technology is so important
nowadays".

Main Part

Cloud computing is the delivery of IT resources
via the internet, with pre-paid pricing when they are
required

Consumers do not need to do extra actions like
owning, purchasing, and maintaining servers and
physical data centers. They can just obtain technology
services from a cloud provider in an as-necessary way.
These services involve storage of data, computing
power and databases.

Cloud technology's consumers are organizations of
different sorts, types, sizes and industries.

Video game developers with help of the cloud
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deliver online games to thousands of players around the
globe. Health industry is using the cloud to create more
personalized treatments. Even financial services
companies benefit from using the cloud, they detect and
prevent fraud in real-time. The «cloud» can be helpful
in a wide range of use cases.

They are shown on Figure 1 [2].

The cloud
use cases

data backup

disaster recovery

email

virtual desktops

| | software development and
testing

big data analytics

|
|
|
|
|
|

web applications \

Figure 1 — The cloud use cases

Operate with cloud computing allows businesses
following:
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e Avoid unnecessary costs

Become more agile
Deploy around the globe in minutes
Instantly scale

Cloud computing services provides customers
instance access to a vast assortment of technologies.
Their businesses can put up almost anything that they
only can imagine. For instance, infrastructure services
like storage, compute, and databases, data analytics,
machine learning, and plenty of others. As result, they
are free to innovate rapidly.

Deploy technology services in minutes is
consumer's advantage as well as reducing the way from
an idea to implementation. That is why they have the
ability to experiment and the freedom to test new ideas.
They can change, transform and improve their
businesses, by adding intelligence and machine learning
to applications in order to personalize experiences for
customers and improve their engagement.

The one, who use cloud computing do not need to
make in advance large investments in hardware and
overcharging for capacity that he does not use. Instead,
he can trade capital expense for variable expense and
only pay for IT as he consume it.

With cloud computing a consumer accesses
resources from the cloud in real time when he needs to
get them. When his business needs change, he can grow
or shrink capacity by scaling these resources up and
down.

It is much easier to reach new regions by
deploying globally, just in minutes. Services that
provide cloud computing have infrastructure all over the
map so its consumers are able to deploy their
applications in numerous areas in just few clicks.
Setting applications in closer distance to end users
decreases delay, makes their experience better.

It does not matter where your location is, it makes
no difference what is a size of your business or
operating industry, the cloud computing relieves from
extra work of managing data centers and infrastructure
provision, a consumer can pay particular attention to
other things, that are more important for his business.

[3]

However, what issues can occur during using of
cloud computing? No single information technology
works without cons and here, of course, they are present
[4].

o Firstly, not all data can be entrusted to a third-
party provider on the Internet, especially not only for
storage, but also for processing.

Secondly, not every application allows saving
intermediate stages of processing, as well as the final
result of work, even on a flash drive, and online results
are not always convenient.

The third con is that there is always a minimum
risk that the online service provider will not back up the
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data one day — just before the server crashes. This risk,
however, is unlikely to exceed the danger that the user
himself will miss his data.

There is a possibility that with the widespread
advent of this technology, the problem of creating
uncontrolled data will become apparent when either the
information left behind the user will be stored for years,
without his knowledge, or he will not be able to change
any part of it.

But compare with a huge heap of cloud computing
strengthens, these issues do not create significant
influence on the “cloud” technology development.

Conclusion

In the most general sense, based on the foregoing,
cloud technologies can be called technologies that allow
client workstations to use external computing resources,
storage capacities, etc.

Indeed, cloud technologies offer virtually
unlimited possibilities thanks to their services, from
simple storage of information to the provision of
complex, secure IT infrastructures [5].

In addition to providing computing power to end
users, cloud technologies provide new jobs for IT
professionals who are able to configure and maintain
“clouds”.

And since the technologies themselves are quite
young, research is continuing on the possibility of their
using in various areas of life.

The main difficulty in the development of cloud
technologies is not to solve technical issues, but to
choose a mutually beneficial development path.

That is why many commercial and government
organizations participate in the discussion of concepts
and choose strategies for the development of IT
systems.
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WEB-APPLICATION DEVELOPMENT FOR AN ONLINE ENGLISH SCHOOL

Abstract: this article discusses the importance of the new approach in teaching and learning English on
the innovative platform such as web application. Comparing the results and the progress of students who
use innovative methods and the ones still practicing only grammar principles of the foreign language
from old books, creating this application could be a great way to improve the overall quality of education

in the field of foreign languages.

Keywords: web-application, foreign language, educational process, platform, English.

Introduction

This article is meant to show how it is possible to
improve the educational process quality by using
innovative technologies such as creating the web
application for English language teaching and learning
in a modern form. Recently, more and more people are
eager to learn at least one foreign language using a large
list of methods. Some people take personal lessons with
a teacher, someone uses group lessons, and someone
decides to learn the language on their own. But often,
such attempts end in failure, lack of motivation or
resources to systematically study new material and
practice on topics already completed.

Therefore, creating this online school is a great
alternative between teaching and self-study, as it allows
the student to learn a foreign language at any time
convenient to them, using the most up-to-date online
resources used in this platform.

Goal

The goal of the work is: "To increase the efficiency
of foreign language learning process while
implementing the innovative technologies into an
educational process".

Main part

The main problem of modern education is the lack
of qualified teachers who can present their subjects in
an accessible and modern way to the student.
Especially, people who want to learn a foreign language
quickly cease their studies due to lack of a convenient
schedule, interest or modern and knowledgeable
teachers who are fluent in not only "dry" grammatical
rules, but also can speak freely at the level of native
speakers.
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According to the stated aspects, modern education
should emphasize on cognitive development of students,
form in them not only an internal motive but also an
incentive to get an education. The main task is to teach
students not to learn, but to want to learn. In order to
increase the level of cognitive interest, a special and
very thoughtful approach to the study of any subject and
the system as a whole is needed.

The most important thing in learning a foreign
language is the practice of communication, not the
theory of grammar. Each teacher must have their secrets
and skills to teach. After all, the most important thing is
to find the right approach to the problem, which will
maximize the disclosure and overcome all difficulties
and upcoming issues.

This is why the development of an online
application for an online English language school will
greatly improve and modernize the English language
teaching system. This system focuses on the personal
approach to each student, with the ability to choose their
schedule, to select a teacher according to the level of
their language knowledge and the goals that each
student sets for himself. The main advantage of this
application is not only its convenience for the student
but also its ease of use for teachers, with already
developed plans of study and all the necessary materials
for different levels of knowledge and accordingly the
purposes of learning the language.

Experts believe that the poor education system, the
lack of modern quality textbooks and the inappropriate
qualifications of teachers significantly hinder the study
of English. Another problem often mentioned is how to
test qualitatively the knowledge already possessed by
students. In this context, it is very important that
learning a language at school does not turn into a
mechanical test solving.



VYupasaigas po3suTkoM TexHosori 2020

According to the TNS online survey, 89% of
polled Ukrainians learned English, but only 18% can
speak it at upper-intermediate level. Compared to
European countries, Ukraine is lagging behind in the
willingness of the population to speak a foreign
language. Eurobarometer data "Europeans and their
languages" show that more than half of EU citizens
know at least two languages, and 38% of Europeans are
fluent in English. Best of all, according to the English
Proficiency Index, among European countries English is
known in Sweden (70.94% of the population), the
Netherlands (70.58%) and Denmark (70.05%).

Inacces:
presentat:
the

Lack of motivation and
interest

Old materials

Non-effective
techiques

Low population of
English speakers

Picture 1 — The main reasons Ukrainians face difficulties in
learning English

On Ukraine's way to the European Union the topic
of foreign languages is becoming more relevant. One of
the goals of EU language policy is that every European
citizen speaks two foreign languages in addition to their
mother tongue.

According to “The Village”, Ukraine took 43rd
place in the ranking for English language proficiency in
the world. Therefore, the level of English proficiency in
the Ukrainian population is marked as average among
88 non-English speaking countries in total.

In every Ukrainian school English is being taught,
but then why only small amount of Ukrainians can
speak it freely?

The obvious answer is the quality of the education
and its accessibility to each and every student out there
who is trying to make time and learn one or more
foreign language for their future and communication
ability.

Creating the online school is a great alternative for
those people who eager to succeed in learning a foreign
language. The app gives them the freedom of setting
their own priorities and learning through innovative and
interactive techniques provided by the most qualified
specialists and native speakers.
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This application will be designed to provide
educational services in a convenient format. The online
school platform for students and teachers will create
tailor-made learning programs according to the level
and purpose of each user. This app will allow users to
learn English in a convenient and mobile format
according to their goals and desires.

Also, this application will help students monitor
their educational progress, identify their weaknesses in
order to further work on their elimination. Testing
students after completing their coursework helps the
teacher choose a further training program and strategy
to correct existing mistakes.

The convenience and relevance of this application
is in making it accessible not only for students but also
for teachers who will be able to spend less time
planning curricula, as the platform will already
anticipate pre-designed plans and also choose a personal
flexible work schedule.

The key of this educational platform is to making
the practice as the most important part of the studying
process. Students will be able to practice gained
knowledge by watching movies in native language,
listening to music in English and analyzing the lyrics,
reading literature and online media learning the most
used words and expressions while still getting the
grammar and lexical knowledge from modern and
professional specialists.

Conclusion

As a result of creating the presented web-
application the level of education in the field of foreign
language studies will rise significantly with the
students™ interest to learn languages in a modern and
accessible format.
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INFORMATIVE ANALYSIS OF THE MODERN STATE OF COMFORT OF
APARTMENT HOUSE

Abstract: In modern dynamic Ukraine a comfort of habitation is an intricate enough problem, as it is
necessary to take into account the great number of factors and processes which describe co-operation
between them. However on the modern stage of building the clear physiology and psychological criteria
of estimation of indexes are taken into account, in addition there are yet many elements on which it is
needed to turn considerable attention and they need considerable efforts and financial charges. Therefore
the informative analysis of the modern state of comfort of habitation is presented in this article.

Keywords: Model of the «Black box», model of the «Difficult system», information technology of
classification of habitation, informative analysis of the modern state of comfort of habitation.

Introduction

Komfort- complex of maximally friendly to the
subject of external and internal environment which
includes faktorii and psychological [1].

A comfort of housing environment is a measure of
accordance of terms of dwelling the requirements of
state standards, normative documents, and modern
necessities populations [2].

Under a housing environment it follows to
understand the aggregate of dwelling-houses and
adjoining to them territory within the limits of
availability of periodic necessities on which the located
elements of equipping with modern amenities and social
infrastructure [3].

A modern town-planning is counted by the great
number of various types of houses of different
poverkhnosti and planning. Habitation is an
extraordinarily widespread question, but in town, taking
into account demographic and nationally domestic
factors, the basic type of dwelling-house are apartment
houses. It is possible to point next factors, which
influence on building of city from point of demographic
indicators which are presented on a picture 1.

Growings necessities of population to to
architectonically  aesthetically beautiful, sanitary-
hygenic terms of town-planning has a row of
approaches to forming of housing environment. The
comfort of suchachnogo of apartment house straight
depends on many factors, namely from comfortable

zvyazku with the places of labour of tavid cleanness of
air, planting of greenery of housings districts. is arisen
up before town-planners many stumpers of building,
osoblivlivo in relation to the most expedient placing and
rational poverkhnosti of housing environment, making
healthy, improvement of vital functions of population

QUANTITY AND
RATES OF GROWTH
OF POPULATION  #

APARTMENT
HOUSES

SIZE AND

 MONOGYNO-
PAEDIUMS

Picture 1 — Indexes of demographic factors

Goal

The primary objective of dannoy work is a study
and improvement of problematiki of quantitative and
high-quality indexes of comfort of apartment house.

1. Consideration of classification of houses.
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2. Consideration of description of classification

of apartment houses.
Main part

For today the housing real estate executes a few
functions in society, in particular satisfies our housing
necessity. Habitation is one of the first social blessings
and constituents of quality of life of whole population.

The main sign of habitation is that it is basis of the
personal existence of people and used for the personal
consumption.

In the world of the housing real estate houses
divide into classes. Apartment houses which are erected
fall into a that or other category depending on an
aggregate great number of descriptions.

In Ukraine classification of new buildings on
classes already a few years looks just like this: steward,
comfort, business, elites. Exactly usually all person
buildings try to adhere to this division. Below we can
see classification of apartment houses as a chart.

CLASSIFICATION L‘:i OWELLINGS ‘

A COMFORT 15
CLASS

A STEWARDIS
CLASS

-~
.,
"
',
'
-,

HOUSES Uﬂj APARTMENT ‘

ELITES CLASS BUSINESS 15 CLASS

Picture 2 — Classification of dwelling-houses

The comfort of dwelling in a dwelling-house is
determined not only the level of him internal equipping
(parameters of internal environment) with modern
amenities but also terms of external environment —
combined influence of factors of the nearest
surroundings. Dwelling-houses with the identical level
of the internal equipping with modern amenities, but are
under various conditions external environment (after the
level of insolation, airing, gassed, noise, et al) [4]

Quality of comfort of housing environment is
determined forming of basic town-planning parameters:

e housing unconcern; *

rozplanuvannya of dwelling-houses;

closeness of housing fund; *

a requirement is in territory.
In relation to housings apartments complemented
by the objective estimations of comfort of the real
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estate. Picture 3 the model of black box which describes
co-operating of main function of the system of
apartment house with objective descriptions is resulted.

Information
o about
State administration . e
. i loninostyof  Bygimgion of
Areaquest is for 1005 gufficientness
bu1ldmg of i > of area
Dagatokvar of Inf i
ot . =, Information about
“m]kh WUSS | Cregton of model of el
" environment =S .
Information about protecting from noise
Information about power quality
] —nformation abouta
> presencea beloony
Managemert Adeparmmt 8 Tnspection of
aciy on 0w o
G g _<—state control
‘ “~{pestions

Picture 3 — Model of black box of comfort of apartment house

Dwelling-houses can have the identical internal
equipping with modern amenities, but are under various
conditions external environment, can have a different
level of comfort.

Conclusion

Consequently, the main task of modern town-
planning and planning of apartment house is providing
for our life of life comfort in our domivki. The
population of our planet grows incessantly, and with
him and amount of mil'yonikh megapolisiv. Hereupon
demand grows on housing space. City environment in
the future the yet greater will be characterized apartment
houses.

As a result of research of this work, it was
discovered and basic quantitative and high-quality
descriptions which influence on our comfort of dwelling
are described
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USE OF DATABASES ON THE INTERNET

Abstract: research on the use of transactions in databases is presented. The basic concepts of databases
were substantiated. Describes how to use parallel queries in databases. The role of databases in modern
society is analyzed. Describes how to use transactions in databases. The role of using transactions in
databases is investigated. The role of concurrent queries in databases is described. The levels of
transaction isolation in databases are described. The mechanism of blocking transactions is investigated.
The purpose of using blockchain transactions in databases is described. The main types of benefits of

using transactions in the DBMS are described

Keywords: RDBMS, MySQL, transaction, ACID.

Introduction

In RDBMS, the Ilocking mechanism is
organizedata more abstract level, in the form of
transactions. In this case, a transaction is a sequence of
SQL statements that is executed completely or not at all.
The server isolates simultaneous streams from each
other, thereby limitin their access to the changed data.
As transactions complete, the server executes them as if
they were sequential, not parallel.Transactions are a
relatively new concept in MySQL.

They can be applied only to certain types of tables,
but at the same time, MySQL supports table locks and
other functionalities that allow simulating transactions.

Goal

The aim of this work is to study transactions in a
DBMS and how to implement them. Detailed
description of transaction isolation levels in databases.

The mechanism of transaction blocking and their
description.

Main part

A transaction is a collection of one or more SQL
statements that have a beginning and an end. At the end
of the transaction, it is either canceled or confirmed. A
transaction cancellation is called a rollback, since there
is a sequential cancellation of all changes made.
Transaction confirmation is called commit [1].

It is believed that a correct transaction has the
following properties: atomicity, consistency, isolation,
and stability. Atomicity refers to the principle of
indivisibility: all instructions that make up a transaction
are necessarily executed all together or none of them are
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executed. No intermediate states exist. The database
maintains internal consistency through serialization of
transactions. In Fig. 1 shows transaction in action.

Transaction complete

Initial state

COMMIT
BECIN Transaction
ROLL EA(‘K

Transaction failed

Figure 1 — Transaction in action

Despite the apparent simultaneity of events, the
results of transactions are recorded in the database
sequentially. All transactions are isolated from each
other, and the changes caused by each of them become
available only after the transaction is completed. The
stability property means that wupon successful
completion of a transaction, permanent, irrevocable
changes are made to the database. A robust database can
withstand a sudden accident, such as a power failure,
while remaining internally consistent [2].

In large banking databases, transactions are
undoubtedly necessary. In such systems, many parallel
threads can compete for the right to access information
resources, and data loss in the event of a failure will be
very expensive [1].

Transactions have four properties ACID:
Atomicity - so that all operations included in
the unit of work are completed successfully. If this does
not happen, the transaction is aborted when an error
occurs, and everything returns to its previous state.
Consistency - provides changes to the state of
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the database during a successful transaction.
Isolation - guarantees the independence of each
transaction.
Durability - guarantees the preservation of the

transaction in the event of a failure.
Transactions are implemented by logging all
changes made to the database during each transaction.

When rolling back in Fig. 2, the DBMS is checked
with the log and cancels all the instructions that are
enclosed in the rollback transaction. The log also makes
it easy to restore the consistent state of the database in
the event of an unexpected failure. Again, transaction
logging makes the system run slower, therefore, in
MySQL, transactions are not supported for the default
table type MyISAM.

The following is a scenario for creating a table in
an enterprise database that contains documents of a
certain type. Several employees can work with this table
at the same time. The program in the request for
information about documents also requests the status of
the document - is it busy or not, that is, is edited by
another user. When a user tries to start editing a
document, the program first marks the record about this
document as editable and only then allows editing.
When editing is completed, the program returns the
document status as uneditable[3].

CREATE TABLE DOCUMENTS
(ID_DOC INT MOT MULL,
NAME VARCHAR (

3s
TOTAL_Q FLOAT (
D'} NOT MULL,

@ W0~ thoA

(=

Figure 2 — Access to the database

The following Fig. 3 shows the statement:

JATE DOCUMENTS
T LOCK (

WHER
Figure 3 — Blocking line

When the MySQL DBMS tries to execute this
statement, it may turn out that the LOCK column
already contains the LOCKED value. MySQL does not
update the rows unless it changes the data contained in
the row. This means that trying to lock the row will not
lead to anything. The server will inform the program
that zero lines have been changed, and the program will
understand that the line is already working.

Another locking mechanism is implemented by the
GET_LOCK () and RELEASE_ LOCK () functions.
They are not associated with any resources, are not
controlled by the DBMS and are therefore called
software locks. Control over such locks is carried out
programmatically, each lock has a name, and at a
particular moment in time a thread can put only one
software lock. Using these functions, you can set locks
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at any level of detail [5].

For example, before each row update, you can
request a lock whose name will consist of the table
name and primary key value. That’s function shows on
the Fig. 4.

18
11

2

SELECT GET_LOCK ('COS

UPDATE ITEMS SET COS

SELECT RELEASE_LOCK ('COST Of
Figure 4 — Typical use case

1

In the ITEMS table, we request a lock for row
number 3, and the lock name is chosen arbitrarily. The
essence of this mechanism is that all applications adhere
to a single rule for locking naming [4].

There are no such costs that are inherent in
transactions, although the benefits are essentially the
same.

Conclusions

Transactions are a relatively new concept in
MySQL. They can be applied only to certain types of
tables, but at the same time, MySQL supports table
locks and other functionalities that allow simulating
transactions.

Of course, not every sequence of operations can be
expressed as a single query — two queries are needed to
update two tables. In such cases, you need to explicitly
indicate the beginning and end of each transaction.
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THEORETICAL ANALYSIS OF THE TRADITIONAL APPROACH OF DATA SCIENCE
IN MODERN ENTERPRISE SOLUTIONS

Abstract: This article discusses an example of how data exploration can be applied to enterprise
efficiency and development. Information provided in information systems and web applications has
become much more important than previously thought. It is necessary to apply a personal approach to
each client according to his preferences, so the use of data analysis will help to solve this task. The main
purpose of the task is to predict potentially useful information through training on data collection

Keywords: data science; machine learning; data collection.

Introduction

This article discusses the use of data science and
artificial intelligence technology to learn more about
what prefers a person (collecting and analyzing data), to
become closer to the user, creating more personalized
interfaces (e.g., selecting suggestions according to
which used to be interesting to the user, sending
personalized mailings), etc. The first component of data
science, without which all further process is impossible,
is, in fact, the data itself: how to collect, store and
process it, and how to extract useful information from
the general data set.

An important part of this point is how to handle
data that is not suitable for standard storage and
processing because of its sheer volume and variety - so-
called big data. Once the data has been collected, it can
be analyzed, extracted, and somehow used. Here we
will be assisted by such disciplines as statistics, machine
learning, optimization.

Goal

The purpose of the work is: "Forecasting and
providing useful information for the user of the system
to facilitate the further development of the enterprise.

Main part

Machine learning allows you to find patterns in
existing data, then predict the information you need for
new objects.

That's about how machine learning works, the idea
of which is very simple: find a pattern and spread it to
new data. In fact, in machine learning, there is another
class of tasks when you do not want to predict some
values, as in our example, and to break the data into
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some groups.

However, in my opinion, Data science does not
end up identifying patterns in the data. Any data science
project is an applied research where it is important to
keep in mind things like hypothesis design, experiment
planning and, of course, evaluation of the outcome and
its suitability for a particular case.

The IT industry giants have opened up their
frameworks, which allow them to abstract from writing
tens of thousands of lines of code and to create neural
networks with basic knowledge of the programming
language. For example, the Microsoft Azure cloud has
all the tools for working with artificial intelligence.
However, to start using it in your project, you do not
need to buy powerful iron and expensive software - the
tools are available in product-as-a-service format. They
just need to be plugged in the cloud. In streaming
services, such as YouTube, personal recommendations
for users are also selected by algorithms. And the
Netflix movie service is known for its system that even
adapts a movie poster for each viewer. Algorithms will
be picked up by different illustrations for the same
movie and cinema lover.

Data science methods are constantly being
improved. Previously, the data researcher used classical
statistical methods, such as linear regression analysis,
clustering, time series, to solve the prediction problem.
Then a specialist in programming language wrote a
model in which logically inferred the relationship
between variables in the data.

In machine learning, the model learns itself, not
programmed by man. For example, a data researcher
would need to create a model to determine who is
depicted in the photo: an adult or a child. In machine
learning, this task will be related to binary classification,
that is, the division of objects into two classes. Initially,
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the data researcher identifies the features on which the
model should distinguish the image. Yes, adults and
children can be distinguished by their height and body
size. These traits the researcher will set models for
training on the trained data sample. Experts need to
experiment with multiple machine learning algorithms
to select the model that provides the correct answer to
most training sample objects.

Supervised learning;

In this case, the training sample consists of labeled
data, of which correspondences are already known. An
example is the image classification task described
above. In the training sample, the photographs would be
marked as "adult" and "child". During training, the
algorithm must learn to classify images based on the
attributes specified by the specialist. After training, the
model, when faced with new data, will be able to
independently find in them the connection. Teacher
learning algorithms: decision tree, naive Bayesian
classification, logistic regression, reference vector
method (SVM), etc.

Unsupervised learning;

In this method of learning, the algorithm must
independently find meaningful connections and identify
patterns in the data. This method is often used in online
store recommendation systems when offering products
to buyers based on their previous purchases. Teacher-
free learning algorithms: clustering algorithms, principal
component method (PCA), nearest-neighbor method (k-
means).

It is impossible to note such a feature as the
tonality of content. This is probably both the most
classic and the most difficult task in this industry. Tone
is a verbal expression of attitude to a particular subject.
It is positive / neutral / negative. But we work with
"live" content, which is generated by users on social
networks, shades of their positive / negative sometimes
difficult to catch, and the most difficult is the irony or
sarcasm, which can be expressed in any tone. And
sometimes the marketing strategy for customers
depends on the error in the evaluation of the statement.

Conclusion

Therefore, data science is a set of methods for
processing and analyzing data and applying them to
practical tasks. Simple science is at the heart of data
science, but in practice many obvious subtleties are
often revealed. There are teams of well-known data
mining experts at many well-known companies -
Facebook, Amazon, Walmart, Nestle, Uber. The result
of their work we see almost every day. One example is
Google search engine, which in 2015 was supplemented
with RankBrain artificial intelligence. This machine
learning algorithm ranks pages, analyzing not only
keywords but also human behavior on the Internet.
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DEVELOPMENT OF AUTOMATIC WEBSITE TECHNOLOGY WITH THE HELP OF
«AI-CONSTRUCTOR» ARTIFICIAL INTELLIGENCE

Abstract: this article discusses the theoretical foundations of Al-Constructor artificial intelligence, its
features and advantages in comparison with existing technologies, which aims to facilitate and speed up
the code-writing process for web pages of any volume. Adobe Photoshop or Avocode programs generate
graphic, animated and text elements of the future site with special identifiers that are processed by special
convolutional neural network algorithms that accept HTML, CSS, and JS code formats. To view the
resulting code, a special folder is created with the possibility of its further modernization and revision.

Keywords: artificial intelligence, site layout, automation, convolutional neural network

Introduction

In today's digital environment, site development is
in dire demand in all spheres of life, from creating small
landing or portfolio pages to huge media portals that
may consist of more than a few dozen pages. At the
same time, there are a lot of offers from front-end, back-
end and full-stack developers, but creating a product of
high quality usually takes a lot of time, even with a team
of professionals. In order to solve this problem, the
technology of automatic layout with «AI-Constructor»
artificial intelligence was developed.

Goal

The purpose of the work is to accomplish the
following set of tasks: to facilitate the process of writing
code for programmers without the quality loss; to speed

up work; to introduce significantly new site
development technology.
Main part

Website development using «Al-Constructor»
artificial intelligence is significantly different from the
design sites [1] that currently exist. A key feature is the
uniqueness of the resulting product. Artificial
intelligence does not work on strictly defined templates.
The convolutional neural network [2] receives
significant Data-set execution of the site layout using
special identifiers.

Unique tags, which are already specified in the
parameters of «Al-Constructor», when identified in a
file with the extension .psd, perform the corresponding
site layout actions.

All tags used in HTML markup and CSS style
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sheets serve as identifiers. Tags have a clear hierarchy,
so they require compliance with the rules of their
position, namely, when we create the folder “container”
we get in the code <div class = "container”"> </div>. To
place some information there, you need to create
subfolders with the appropriate IDs. Thus, to perform
the simplest operations that take some time, you only
need to fill in the file names correctly and follow the
rules of the hierarchy.

CSS change operations, in their turn, are more
autonomous; it means that the user can arrange the
elements in the graphical editor according to their
wishes. Artificial intelligence is able to distinguish the
layout of the element, its size, shape, level of roundness,
size, width and color of the text, indentation etc.

Another feature of this program is that it creates
the font used in the corresponding code snippet itself.
Item positioning is performed in two scenarios:

o Artificial intelligence receives sufficient
information and positions items using built-in
algorithms;

e With insufficient  parameters, artificial

intelligence reproduces positioning by coordinates, and
prompts the user to make certain changes to accurately
index and perform positioning according to the first
scheme.

Both options will be able to reproduce the
graphical version of the site. It is to be noted that the
latter will be more professionally executed, and in the
future, it will be able to adjust to any device more
accurately.

A fragment of the correct design for further
processing by artificial intelligence is presented in
Fig.1:
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Figure 1 - Correct layout of folder names and subfolders

Artificial intelligence will absorb the maximum
amount of useful experience from the professional web
design pages and will be constantly updated according
to the changes in the field of Information Technologies.

Particular attention should be paid to web
designers [3], because with the help of this technology
and basic knowledge of web programming, they are
given considerable tools to test their creations online.
After all, a product created graphically and designed to
meet all the requirements above, looks presentable.

The friendly interface of the program will always
help the user if they made a mistake or forgot to enter
some data.

The program will also connect all the necessary
frameworks and scripts that the site will need. You can
do this yourself only by creating a folder with the
appropriate name and version.

Regarding the use of JS, program algorithms can
offer several standardized forms for  further
customization.

The program will have its own version list, so the
user can revert to the previous version in a few clicks if
necessary.

The «Al-Constructor» artificial intelligence
mechanism perceives the images as a set of relevant
elements and sorts them according to the corresponding
classifications (Fig. 2).
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Figure 2 — How the program “sees” the site element

Ultimately, artificial intelligence gathers all the
components and creates the appropriate folder for the
user’s subsequent review and modification. At this
stage, the program can only offer possible
improvements, but the user makes the final decision.

Conclusion

Therefore, the implementation of «Al-
Constructor» will significantly change the lives of web
developers, who will be able to complete the work mpre
quickly, spend time on the functional and practical tasks
of the site; and customers, who will be able to get the
task completed faster, which will increase the
competitiveness of the project. Besides, this program
will be a useful tool for beginners and web designers,
which will raise the profession’s threshold entry.
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APPLICATION SOFTWARE ORANGE FOR DATAVISUALIZATION IN THE RACE
«FORMULA 1» USING MACHINE LEARNING

Abstract: Data visualization is an important aspect of information processing. The visualized data is fast
and easy to analyze. In Formula 1 it is important to have an analysis of the results of the Grand Prix. The
k-means algorithm was used to analyze the data. This is a popular clustering method that allows you to
organize multiple objects into relatively homogeneous groups. We define the number of groups as we
need. When the result of the k-means algorithm was illustrated in two ways, it was determined why and
which method was preferable. Orange has created a model that has a k-means algorithm implementation

and two ways to display the result of processing.

Keywords: machine learning; data visualization; Orange; Formula 1.

Introduction

Formula 1 (also known as Formula 1 or F1) is the
only premium approved by the International Automobile
Federation (FIA) and belongs to Formula 1 Group.

The word "expression™ in its title refers to a set of
rules that must be observed by the participating
vehicles.

The Formula 1 season consists of a series of races,
known as the Grand Prix (French Grand Prix or French
Grand Prix), held on private tracks and public roads
around the world.

The results of each race are evaluated using a point
system and a two-year World Cup is determined.

One pilot and the other a constructor.

Formula-1 car thanks to the highest cornering
speed achieved due to the high aerodynamic
compression force, the fastest adjustable racing car in
the world [1].

Orange is a visual programming software for data
visualization, machine learning, data exchange and data
analysis.

Orange components, called widgets, range from
simple data visualization to selection and preparation, to
empirical evaluation of predictive training algorithms
and models.

Visual programming is implemented through
interfaces where workflows are created by connecting
predefined or user-developed widgets.
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However, experienced users can use Orange as a
Python library for organizing data. You can change the
widget [2].

Goal

The purpose of the work is to: "Facilitate the
perception of race results by visualizing data in Orange
software."

Main part

The Formula 1 Championship currently attracts
fans from all over the world. In discussions on this
topic, the names of trucks, names of drivers and their
victory are often asked. For example, the big driver is
sometimes called Schumacher. Many people have made
this sport famous in the history of the Kings Games.
These names include Ayerton Senna, Damon Hill,
Michael Schumacher, Nigel Manson, Juan Manuel
Fangio, Mika Hakinkin and others.

Formula 1 is -currently the most common
technology in cars, with great results, great wins and
equally great defeats. In the future, these technologies
will be used in everyday life to make modern cars better
and safer.

As well as the victory of the team from the
common good in hand and at work that efforts a mask
that the victory of innovation.

Alternatively, the Formula 1 Grand Prix race is a
three-day sporting event (usually on Friday), with a



Yipasiiggs po3BuTKoM TexHouorii 2020

series of training sessions simply on the Sunday before
the race. The current rules offer two free practice
sessions Friday (Thursday in Jamaica), a morning
exercise session and the afternoon session simply week,
the races that take place on Sunday afternoons or
evenings, although their structure is often changed by
the sports weekend [3].

In the main event of the Grand Prix qualification
for the race.

The cluster environment is a vector size, after the
start of the process by a common sign that casting the
cluster analysis data. And the center-K, K-distribution of
the observations provide a cluster of observations they
form a prototype of the cluster. This is the place where
she shares in her knowledge, then add the cells. K - by
means of which cluster scattering is minimized
(Euclidean square), which however does not prevent the
Euclidean spacing from complicating Weber's problem,
mean square error and only the Euclidean geometry of
space on the K algorithm is optimized, as in fig.1.
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a Data Table
Data Yoo
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File k-Means e
o
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Figure 1 — Scheme algorithm k-means

The data was taken from an online resource.
The result in the form of a table is shown in fig.2.

o

W Data Table i

DRIVER Cluster Silhouette
0667
0675
0680
0676
0631
05M
0666
0655
0628
0585
0607
0676
0647
0522
0608
0645
0.554
os21
0647
0647

STARTING GRID
200
190
140
130

RACE RESULT
170
160

Points
17 Roben Kubica
16 George Russell
15 Antonio Giovin.
14 Alexander Albon
13 Sergio Perez

12 Lando Norris

150
140
130
120
10
100
90

11 Pierre Gasly
10 Daniil Kvyat

9 Lance Stroll

Kimi Raikkonen
Nico Hulkenberg
Kevin Magnussen
Charles Leclerc
Sebastian Vettel
Carlos Sainz
Daniel Ricciardo 00
Romain Grosjean
Max Verstappen
2 Lewis Hamilton
1 Valtteri Bottas

28

Figure 2. — Result (table)

These tables do not show the cluster distribution
well.

If we depict the result as a scatter plot, then the
cluster distribution is clearly visible(fig.3).
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Figure 3. — Result (scatter plot)
Conclusion

Using the scatter plot to display the results of the
data after processing algorithm k-means, you can see
how pilots were divided into clusters. This allows you to
analyze the performance of each pilot by their results.

Visualizing the data with a scatter plot allowed us
to evaluate the results quickly and easily.
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ANALYSIS OF THE PROCESS OF ESTIMATING THE RESIDUAL RESOURCE OF A
CONSTRUCTION OBJECT IN THE FRAMEWORK OF DECISION THEORY

Abstract: the result of the analysis of the researches of the process of estimation of the residual resource
of an object in the problems of construction and architecture based on the analytical model obtained on
the basis of information modeling and modeling in the framework of the theory of reliability of the life
cycle of the OB is presented. The analysis of the problem of exploitation of buildings and structures made
of steel structures is carried out. Analysis of estimation and forecasting of residual life, risks of further
exploitation of structures that have been damaged during operation.

Keywords: object, construction, defect, damage, residual resource, technical condition, risks, safety.

Introduction

The task of accident-free operation of construction
sites is to calculate the residual resource on the basis of
the results obtained during the technical inspection and
assessment of the technical condition. The modern
concept of operation of complex engineering systems,
which can be attributed to buildings and structures,
involves the transition from the concept of "absolute
safety" to the concept of "acceptable risk". This requires
performing risk analysis and developing a risk
management system, scilicet reducing the risk to an
acceptable level.

Goal

Residual resource is the total operating time, which
is predicted by the results of technical diagnostics of the
equipment, from the beginning of control of its
technical condition to the transition to the limit state.

The result of the analysis of the researches of the
process of estimation of the residual resource of an
object in the problems of construction and architecture
based on the analytical model obtained on the basis of
information modeling and modeling in the framework
of the theory of reliability of the life cycle of the OB is
presented. The main purpose is to analyze the problem
of exploitation of buildings and structures made of steel
structures, and to analyze the estimation and forecasting
of residual life, risks of further exploitation of structures
that have been damaged during operation.

Main part

The calculation of the residual resource, PTS will
be different from the initial design. PTSs become the
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basis for further monitoring of the facility, taking into
account the actual state and creation of predictive
models of further operation of the complex system. The
PTS of the object, determined before its commissioning,
are accepted as initial - for calculations of the initial
(project) resource. There are several schedules for
determining the residual resource. Therefore, we will
analyze the existing schemes that are used for structures
after overhaul or reconstruction, because there are
always time-dependent PTS. It is this feature that needs
to be taken into account in predicting that the further
exploitation of structures must be carried out with
acceptable risk, the level of which will depend on the
conditions and terms of their residual life.

Let’s introduce the following notation:

Ai - the magnitude of the change of PTS in time ,

To - the beginning of operation of the system; Ter -
lifetime (project resource); TE - deadline for the first
scheduled survey (guaranteed resource); T3 - residual
resource; - the date of the next examination; ¥a (max) -
PTS at the moment of system start-up; ¥ is the i-th
current determined value of PTS; Y ( min ) is the
minimum limit of PTS; Y (t) is the dependence of the
PTS change over time .

The prediction of the residual resource for non-
renewable systems can be represented by the graph in
Fig. 1.

After putting the object into operation - Ta, it has
a set of initial Yo (max) PTS with maximum (best) or
close to maximum values.
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Figure 1 — Forecasting the non-renewable system's residual
resource

This set is determined based on the project data
and the results of the survey upon completion of the

construction of the facility. After the TB term, the first
scheduled examination is performed. Given Ya (max),
¥; determines the current PTS values. Taking into
account the time from the beginning of operation, it is
possible to identify some predictive models of defects
and damage (corrosion wear, change of loads). Within

the project lifetime of Ter, the date of the next
scheduled inspection is assigned and the residual T3
resource within the project Ter is confirmed. Such

procedures must be performed several times before Ter
is completely exhausted. The object is then liquidated.
Examples of such structures are temporary structures
and crane beams under heavy dynamic loads, sheet
structures, other structures whose overhaul is
impractical by economic indicators or by the criteria of
steel fatigue. For complete restoration systems,
changing the PTS and determining the residual resource
is given in Fig. 2.
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Figure 2 — Determination of the residual life of completely
renewable steel structures
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As for the first case, after putting the object into
operation, a set of initial ¥a (max) PTS is determined.
After the TE term, the first scheduled examination is
performed. Given ¥a (max), ¥: determines the current

PTS values. However, the identified residual 23
resource is the time before the repair (major or current),
after which all PTS theoretically return to their design
values. When examining structures, it is not always
possible to identify and account for all defects and
damages, changes in material properties and loads. The
general layout of the residual resource (most steel
structures) will then be as shown in Fig. 3.
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Figure 3 — Determination of the residual life of partially

renewable steel structures

The main difference between the graph in Fig. 3
from the graph in Fig. 2 is the existence of a change
(reduction of useful properties) of PTS by the value of
Ai. The provided schedule for determining the principles
for residual resource prediction also holds for structures
after overhaul or reconstruction, as there are always
time-dependent PTSs that cannot be restored 100%. It is
this feature that needs to be taken into account in
predicting that the further exploitation of structures
must be carried out with acceptable risk, the level of
which will depend on the conditions and terms of their
residual life. Based on the above features, the numerical
calculation of the residual resource is performed either
by probabilistic or deterministic methods.

Conclusion

Thus, in the course of the analysis of the research
process reliability and life of the object in building the
problems were problem of old assessing and forecasting
residual life, risk further exploitation of structures that
were damaged during the operation.

There were analyzed the schemes of changes of the
residual resource depending on the type of system
during the work. There were identified: non-renewable,
partially renewable, completely renewable, the schedule
of determination of principles of prediction of the
residual resource.
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EDUCATIONAL MANAGEMENT ORGANIZATIONAL STRUCTURES

Abstract: the main feature of educational environment projects is the holistic nature of the structures
involved in the implementation and management of projects. This leads to the fact that teams are created
for projects that are engaged in both implementation and project management, and not different groups,
some of which are involved in project management, while others are engaged in their implementation.

Thus, the methodology of project-vector project management will be focused on increasing the
effectiveness of the activities of project teams engaged not only in management, but also in the
implementation of product information projects.

Keywords: educational management; organizational structures.

Introduction

Differences in the projects of educational
environments require a combined approach to creating a
project management system. Educational environment
organizations should use a mixed project management
organization model. Based on this, several classes of
vectors can be distinguished in the project management
organization model, in accordance with the direction of
which the project organization of educational
environments is developing.

Goal

The goal show what forms exist educational
management organizational structures.

Main part

The implementation of one or another
organizational vector depends on many factors, among
which the relationship between the project manager and
owner is particularly prominent. There are 4 possible
options for the relationship between the project manager
and the unit manager - the project owner.

1. The project manager is the head of the unit that
owns the project.

It is convenient if the project is implemented in
this unit, and is not very large-scale (generally valid for
the organization of educational environments). Ideal if
the project manager is a professional project manager.

2. The project manager is the employee (but not
the manager) of the unit - the project owner.

Convenient for small, implemented only within
this unit projects. Then the head of the department is
best seen as a curator of the project.

3. The project manager does not work in the unit -
the project owner and this unit is not subordinate to him.

An acceptable option if the project manager is an
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independent person (outsourcing). In other cases, it will
lead to problems of interaction between the project
manager and the owner.

4. The project manager does not work in the unit -
the project owner, but this unit is subordinate to him.

It is convenient if the project manager has enough
time to manage the project, or he will appoint an
assistant (coordinator) of the project from this unit.

All these options (especially 3 and 4) are
characterized by the fact that the top management of the
organization of educational environments has to interact
with many project participants (Fig. 1). These are
project managers, curators, and unit heads - project
owners. Such a huge number of interactions reduces the
effectiveness of managing educational environments. In
addition, conflicts may arise between project managers
and owners, especially if they are on the same level of
the management hierarchy. Therefore, a centralized
organizational chart of project management of
educational environments is proposed.

Top Management

I I
o

Figure 1 — Decentralized interaction scheme in educational
environment projects

Taking into account the human potential of
educational environments in Ukraine, on the one hand
experienced and able to solve the main tasks of
scientific research and student education, on the other
hand, having practically no professional training in the
field of project management, the following
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organizational ~ scheme  for  constructing  the
organizational and role structure of project management
is proposed in educational environments (Fig. 2).

The basis of this scheme is the creation of a project
management center and the introduction of two key
figures - the curator and the project manager.

* Top management
* Project Curator
* PMC

* Project Manager

Figure 2 — Centralized interaction scheme in educational
environment projects

If the project is large-scale or complex, then
subprojects can be allocated to it, for which the
subproject manager is appointed and subproject teams
are formed. When implementing this approach, the
number of interactions is significantly reduced, which
increases the efficiency of managing educational
environments. Let's consider it in detail.

The project owner is the Project Management
Center (PMC). The project management center is part of
a permanent organization that concentrates all the
project management functions of educational
environments, the staff of which are project
management specialists. It provides continuous
development and wuse of project management
information and provides methodologies for project
management.

The PMC implements project management - this is
a way to manage a permanent organization in which part
or all of the activity is implemented through projects.
Improves the flexibility and dynamics of the
organization of educational environments, decentralizes
the responsibilities of management, promotes the
training of employees of the organization and the
implementation of management methods.

Thus, a study of the forms of management and
owners of educational environments projects allowed us
to show that the organizational component of the
methodology of project-vector management of
educational environments should be based on the
creation of an organizational structure specific to
educational environments - a project management
center. Now we will consider the implementation of this
idea in various models of organizational structures for
project management of educational environments.

Conclusion

When considering the owners of projects, it is
shown that all options for their determination are
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characterized by the fact that the top management of the
organization of educational environments has to interact
with many project participants. A huge number of
interactions reduces the effectiveness of managing
educational environments. Therefore, a centralized
organizational chart of the project management of
educational environments is proposed, based on which
the creation of a project management center and the
introduction of two key figures - the curator and the
project manager
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DEVELOPMENT AND EROSION OF THE COMPETENCIES OF INNOVATIVE
PROJECTS

Abstract: the structure and functions of mechanisms of development and erosion of competencies in
innovative projects of implementation of information and communication technologies are considered.
The factors of development and erosion of competencies are determined and a model of competence and
competency assessment for the successful implementation of information and communication
technologies is identified, for example, for master's degree in project and program management. The
proposed model of competence development of the project team for the creation and implementation of
innovation projects is based on the balance of factors of development of competencies and their erosion
in the process of implementation.
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erosion of competencies.

Introduction

The world is developing rapidly based on the
updating of knowledge and the active use of information
and communication technologies and innovations in all
spheres of life. Such development requires the
simultaneous development of systems of competencies
and corresponding competencies of specialists in the
implementation of innovative technologies [1]. A
generation of professionals is emerging that can respond
quickly to new knowledge, technological innovations,
changing the market of competences and educational
information and communication technologies to train
competent specialists able to respond quickly to
innovative challenges in certain fields of knowledge [2].
The challenges faced by professionals and organizations
in the development and implementation of information
and communication technologies and innovations
become more complex and dynamic over time. Usually,
an innovation project begins with a focus on stakeholder
value modelling, balancing and creating, and it is no
longer enough to use best practice. Complexity, short
terms of development and implementation of
information and communication technologies, their
uncertainty and innovative component require the
advance development of the competence of the
personnel who implement them [3]. With increasing
innovativeness, complexity and volume of knowledge
about products and services created in projects and
programs, not only the value of knowledge and
experience but also the importance of the competence
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aspect of managerial activities [4]. In this regard, the
demand for specialist competence in all areas of
innovative development is increasing.

Goal

The purpose of the article is to analyze the models
of development and erosion of the system of
competencies in the implementation of innovative
projects and programs of implementation of information
and communication technologies in socio-technical
systems.

Main part

Development factors are influenced by such global
trends. The first group of development factors is
determined by the digitalization of the economy, the
increasing global power of computing systems, their
openness and the speed of data transmission.
Development factors include building smart systems at
different levels of society, using knowledge bases,
processing large volumes of data, information security
systems based on blockchain technologies, applying a
competent approach in schools and educational
standards, cloud and foggy computing and innovation.

The second group of factors is related to the
changing paradigm of decision-making and the
transition from a "rational economy" to a "behavioural
economy". The basic tenet of "rational economy" is that
a person makes a choice based on the possible optimal
result. In the transition to a "behavioural economy",
irrational decisions are often made. These factors affect
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the development of competencies of individuals,
organizations and businesses, the economies of
countries and the global economy.

The third group of competence development
factors is based on knowledge convergence. This means
that, no matter how different information technologies
and management systems are in the process of
developing competencies, they reject inefficient tools
while maintaining effective ones. Because of this, they
gradually become relatively similar or approximate after
gradual selection. This is greatly facilitated by the
development of knowledge, technologies for processing
large volumes of data and methodologies, techniques
and technologies that orient value creation activities and
reduce the distance between information systems of
competence development in different industries,
creating a single methodological basis [24], [25].
Benchmarking technologies are widely used in the
development of competencies based on information
systems, and the transfer of best practices, which are not
always sufficiently substantiated, have a clear
integration and harmonization for their practical
implementation. The use of benchmarking techniques in
competence development is appropriate where a
systematic approach to transferring knowledge from
existing knowledge models to project management
systems is applied.

Let us consider the model of erosion of the system
of competence of innovative projects of implementation
of information and communication technologies.

The first factor in the erosion of competencies is
associated with the rapid increase in the competency
requirements of innovative project managers, both in the
subject areas and in the management area. This is the
erosion factor that leads to the decline of non-flexible
organizations with closed innovation paradigms.
Increasing the mobility of competent staff and widening
the limits of competency acquisition is critical.

The second erosion factor is related to the loss of
confidence in information and communication
technologies as a tool for competency acquisition. This
is due to a large number of unproductive computer
training systems and primitive competency testing
systems. Companies' ability to engage competent staff at
the start of a project in the absence of an effective
system for developing new competencies for innovative
development leads to a loss of stakeholder confidence.

The third factor of erosion is determined by the
imperfection of the formation of team competences and
the use of creative technologies implemented in the
framework of ICT development. This creates an earlier
tense relationship between the incentives of the research
team that initiates the innovation project and the
development groups that have formed the ideas. As
product lifecycles decline and external options grow, it
becomes more and more important for organizations to
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increase the metabolic rate at which they process
knowledge and build the required competencies.

The fourth erosion factor is the dynamic increase
in competency requirements concerning the dying out of
outdated competencies and the expansion of new
competencies related to the implementation of
innovative projects.

Conclusion

The proposed model for the development of
project team competencies for creation and
implementation of the innovation project is based on a
balance of factors for the development competencies
and their erosion in the implementation process.
Research on the factors of development and erosion of
competences in the management of innovative projects
allows to adequately respond to the changing profile of
competencies of innovative projects. At the same time,
the analysis allows the project manager to form
effective programs for acquiring certain competencies
for team members and other stakeholders. The model of
the factors of development and erosion of the
competence system proposed by the authors is tested on

the examples that confirmed its adequacy and
effectiveness.
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AGILE LEADERSHIP OF INNOVATION PROJECTS MANAGEMENT

Abstract: the subject of the article is the development of project, programs and project portfolios
management systems with drivers of innovation is considered. Substantial changes in the environment
require further research into the effectiveness of the application of existing agile methodologies,
knowledge systems and competencies of project managers and their leadership. The foundations of
environmental change lie in changing the decision-making paradigm in innovation project and programs

management.
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Introduction

Today, there are new ways of working on project
product creation, in which decision-making is as close
to implementation as possible and as late as is justified
by the tight deadlines of project and product lifecycles
in their implementation. Agile management is focused
on creating a balanced value, not a planned schedule.
The work is performed in the form of short cycles,
instead of implementing a waterfall approach, and
constant attention is paid to development and quality.

While there are framework models that provide
some direction for the development, each organization
has its interpretation of agile work. Agile working is a
philosophy, it is the foundations that support such a
philosophy. Instead of adopting agile methodologies,
people become Agile and this requires a fundamental
change in thinking and leadership. Thus, even plan-
oriented projects can also benefit from flexibility [1,2].

Goal

The purpose of the article is to discuss the
problems of forming and supporting leadership in the
application of agile project management methodologies
for development innovation product.

Main part

Modern organizations are facing an urgent task: to
unlock the competent potential of specialists in full,
which is extremely important for making the right
management decisions and conducting reliable expertise
in the course of project implementation. However, it
should be remembered that for every employee who
develops his career in the organization, such
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development is, on the one hand, a motivating factor, on
the other - a threat. In doing so, each employee is
expected to learn how to manage and develop their
competencies through Agile leadership. Successful
implementation of innovative projects and programs for
the creation of modern information and communication
technologies is ensured by the creative application of a
competent approach. This approach can be used as a
common communication language that brings together
the organization and employees, tasks and executives
through agile leadership. In this case, the development
of the organization and the development of staff occur
at the same time. Personality develops when interacting
with people. Some recognize themselves concerning
others. Reflecting, we study the impact of our behaviour
on others. The tension that sometimes arises motivates
us to adapt, which is a value of self-management. Thus,
this element of competence is the basis by which a
person develops individual flexibility [3]. This
mentality is the responsibility of the individual, who
must act based on his or her motivation and not through
external pressure. The focus is on each person's personal
development. There is an expectation that everyone will
take these leadership behaviours. That is why it is
important to provide workable levels of stress, and this
work is an important source of happiness [4].

An agile leader will act following his or her
internal motives, thus retaining his or her integrity.
Empowering team members to do the same (act on
internal motives) makes it reliable and inspiring.
Nothing is more unpleasant than a leader who imposes
agile methodologies but does not operate according to
agile principles. The agile leader's professional values
are rooted in agile thinking. Therefore, ethical
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behaviour operates following agile principles. The
choice of agile methodologies means that management
will accept its employees as they are unconditional.
After this choice, managers should demonstrate agile
leadership and leadership. This means that team
members are given resources to do their jobs. Besides,
the overall interest of the team must take priority over
the individual interests of its members. Only then will
the management be credible and reliable.

One of the principles of agile work is the joint
creation of project and program products. Therefore,
personal communication is the most rational and
effective way of sharing information with and within the
team. This makes conversation the most important form
of communication. The Agile leader does not represent
but supports a group and creates a social network where
people meet and talk to each other. This is one of the
main tasks of an agile leader. It requires everyone to be
actively present in the conversation, thereby limiting
misunderstandings and making it debatable. Leaders set
the example. Since it is not self-evident, it is not taken
for granted. In doing so, it communicates to each other
in a non-violent way because of certain behaviour. This
creates an open space in which each person is involved
in the process and can be present [1].

Openness is the clarity and transparency of the
project and organizational goals to be achieved, the
results and evaluations of progress. It is about
cooperation and agreements, as well as the beliefs and
fears of individuals who influence relationships.
Openness means giving transparency and asking
questions while postponing judgment. It creates trust
and privacy. Agile leaders are an example to follow.
Self-knowledge enables one not to follow one's selfish
needs to dominate one another. The ministries and
aspects of relationship management must be in balance
[5].

Self-management is effective when it is possible to
use people's intrinsic motivation. This includes ensuring
adequate organizational security of activities, removing
obstacles and facilitating work. When people feel
autonomy, power and purpose, they can give most of
themselves. Developing this capacity is an important
success factor for agile leadership.

An agile organization is a social network that in
turn leads to self-observation. The composition of this
network is dynamic, but people make clear agreements
about how they work together. Agile leaders give
direction to part of the network, but not as a helper, not
as a ruler. They build relationships in which the other
creates an understanding of what is happening around
him or her to make his or her functioning online more
valuable. This increases the social capital of an agile
organization [5, 6].

There is a difference between a manager and a
leader, a manager has a hierarchical position, a leader
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has some skills to motivate people and to get things
moving. In this element of competence, leadership is
defined as a characteristic, not a managerial function.
Many people can demonstrate leadership, but only some
are managers.

Agile is based on equality, autonomy and self-
determination. Personal leadership of people in such an
environment is critical to choosing direction,
motivation, and encouraging people so that they can
achieve the desired organizational goals. The leader
takes the position of assistant, whose interests are
central to the group or organization. The leader does this
primarily by setting an example and helping build
relationships with, or work with, the people he leads.
The degree of self-determination a team receives
depends on their skills and abilities. Leadership quality
is determined by the level of integration of specific team
members to achieve project goals. An agile leader is one
who proactively removes obstacles and allows teams to
deliver value [4].

Conclusion

As a result of the study, the principles of flexible
leadership based on the use of agile tools were
identified and analysed. The application of these
principles to the development of project management
systems, programs and project portfolios enables the
success of information and communication technology
projects based on well-formed behaviour patterns of
flexible leaders and heads of organizations.
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DEVELOPMENT MANAGEMENT STRATEGY OF INFRASTRUCTURE PROJECTS

Abstract: models and methods for management infrastructure projects strategies are considered in the
article. The current state of goal setting and the definition of effective strategies for the implementation of
projects in a dynamic environment, challenges, risks and opportunities are analysed. Sustainability of the
organization in the conditions of rapid and critical changes of the external and internal environment can
be ensured by effective models and methods of goal setting and achievement of infrastructure projects in
the conditions of critical changes of the external and internal environment.
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Introduction

Current trends of the global development of

project-oriented organizations implementing
infrastructure  projects are accompanied by the
development of their competence (technological

maturity) [1]. The manifestations of market imbalances,
unemployment and social instability are forcing project-
oriented organizations to use business expansion
strategies. The basis of the balanced development of
project-oriented organizations is an innovative update
aimed at increasing the quality of products and services,
enhancing their competitiveness based on the
introduction of best world practice [2, 3]. The key
factors are the quality enhancements and the ability to
create appropriate values and generate added value [4].
Organizations, regardless of their type, operate
following their organizational management strategies,
which are based on a focus on consumer development
and satisfaction. In a competitive environment, such
infrastructure project strategies are in many cases
designed to support or create competitive advantages
over other organizations or the competitive cost of
infrastructure project products [5].

Goal

The purpose of the study is to solve the scientific
problem of profiling strategies for implementation of
infrastructure projects for the development of project-
oriented  organizations, aimed at increasing
competitiveness, capitalization of assets in the turbulent
business and institutional environment.

Main part
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To formulate the mission and to define the
infrastructure project strategy, it is necessary to reflect
the concept of its value evaluation as it is presented by
the client and to bring it in a complete form that will
allow interested parties to maximize the productive
communication and, if necessary, to agree with the
client changes and additions to the infrastructure
project.

Contextual analysis is a methodology for
comprehending and presenting a holistic picture of an
infrastructure project. This analysis is used to interpret
the mission and strategy mainly when the interacting
multiple values of the infrastructure project are
expressed in abstract terms. Uncertainty of this type has
led to numerous losses and additional costs.
Misunderstandings arise from the fact that the context of
the mission cannot be fully disclosed due to the
underdevelopment of appropriate methods. Therefore,
to describe the mission and strategy of the infrastructure
project, it is necessary to develop basic rules for their
interpretation.

In the contextual analysis, the rules that form the
system or the appropriate methodology for generating
the general context must be presented visually, and the
requirements of the client or specialist from the
infrastructure project planner should be maximally
embodied.

The preliminary description of the "state as is" is
done through the assessment of the external
environment. It is necessary to investigate the external
environment by analyzing the time limits for the
implementation of the infrastructure project and the
speed of changes in the project. Assessment methods
vary depending on the specific infrastructure project,
but in any case, the infrastructure project managers must
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first describe the "state as is", which is based on the
infrastructure project strategy, marked trends in the
environment and its changes, trends in the behaviour of
the external environment, the priority of a specific
infrastructure project, as well as a vision of the future
development of the infrastructure project. Then, based
on the strategies, subproject groups are structured and
their priorities are established.

The following describes a hypothetical "state of
affairs". There are two reasons for this: The first is that
if there are problems that are currently encountered by
the organization, they can not be solved in the best way
with the traditional transformation from "state as is" to
"state as it will be". For example, "state as is" is
characterized by excessive productivity, then in the
transition to "state as will be" this problem can not be
solved only through restructuring or liquidation of the
organization.

A second reason is that analysts often encounter
some resistance when trying to determine the state of
affairs because it is believed that such a diagnosis and
audit of an infrastructure project may not better cover
the work of the organization's managers and staff. It is
also extremely important to emphasize the fact that it is
impossible to solve all the problems simply by
identifying them. Therefore, it would be advisable to
first describe the hypothetical "state as it is" and then
return to the diagnosis of the "state as is" to identify
gaps between these states.

Diagnosis of the "state as is" by internal
environment review is more of a priority. It is easier to
review the dynamics of an organization's internal
environment if this review is carried out concerning
tasks related to a hypothetical "state of affairs”, and if
there is clarity in the definition and interpretation of the
goals of such a review.

Consider determining the orientation of "state as it
will be". The hypothetical "state as it is" is compared to
the existing "state as is", and if there are significant gaps
between these states, the hypothesis should be revised
and adjusted accordingly.

Appropriate knowledge, diagnostics and improved
interoperability are needed to solve complex
infrastructure project problems while maintaining the
right balance between overall unit management and
parts autonomy. This is necessary because the essence
of managing an infrastructure project is that to generate
decisions while reducing managerial uncertainty, the
project is considered as a whole, mutually reinforcing,
and must be coordinated to ensure the smooth progress
of the infrastructure project. Therefore, the bureaucratic
obstacles between the elements of an infrastructure
project must be eliminated to ensure that the projects
constituting it interact harmoniously and lead to the
results defined by the mission. For this reason, the
project management sets certain rules for the interaction
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between projects, while maintaining and ensuring the
inherent autonomy of the projects.

To build relationships between the whole and parts
and to align them with the content of the mission and
the strategy of the infrastructure project, the project
manager must analyze and determine the principles and
organization of the relationship, the behaviour of the
whole and its components. Both the rules for managing
the infrastructure project and the principles of
cooperation, reaching a compromise (agreement) and
determining the direction of action in the project
implementing organizations must be established and, if
necessary, revised and improved.

Infrastructure project strategy management is
designed to interpret mission-defined values at the
strategic level to identify synergies between the subject
areas, objectives, goals and means involved in the
program; specifying the constraints through the
formation of the basic structure of the infrastructure
project; implementation of integration management,
which focuses on the priority of mission and strategy
implementation in all processes of implementation of
the infrastructure project.

Conclusion

Development of methodology for profiling the
strategy of infrastructure projects ensures the
construction and selection of the most effective
strategies in the conditions of turbulence of internal and
external environment.

The model allows constructing the trajectories of
infrastructure project development. At the same time,
there is an opportunity to define the parameters of
management and to develop management paradigms
and a "creative mechanism" of crisis response and
sustainable development.
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THEORETICAL ANALYSIS OF ALGORITHMS OF CONSTRUCTING AND
DESIGNING MAZES

Abstract: in this article is considering an analysis of algorithms to evaluate and improve the best of the
various options available. For appraising were chosen and considered several algorithms of constructing
and designing the maze. Many of these algorithms are common to use in various fields, such as the video
game industry or cryptography. The main classifications, features and principles of work are highlighted.
The shortcomings of the operation of such algorithms were identified, as well as options for solving them
were presented. Variations for improvement and optimization for further implementation in the program

code are proposed.
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Introduction

In this article is considering an analysis of
algorithms of generation mazes. For appraising were
chosen and considered several algorithms of
constructing and designing the maze. Many of these
algorithms are common to use in various fields, such as
the video game industry or cryptography. Most often,
these algorithms are used in the video game industry,
where they must work quickly, accurately and as
diversely as possible. The user should not experience
recurrence of situations and patterns. In cryptography,
first of all, algorithms must be as difficult as possible to
decrypt and only then the speed of work.

Goal

The goal of the work is as follows: “To increase
understanding of the work of algorithms of constructing
and designing mazes, to optimize and improve their
work”.

Main part

Bearing in mind official terminology, the maze is a
certain structure in two-dimensional or three-
dimensional space, consisting of entangled exit paths,
walls, and paths that lead to a dead end. Typically, this
term is used to refer to brainteasers, during the solution
of which the user must find a route through the tangled
paths to the goal (for example, exit the maze or reward).
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Mazes and algorithms to create them, in general,
can be organized along with several different
classifications. Below are a few classes for example:
The dimensions class. This class is based on
the number of dimensionalities in the space that the
generated maze spans.

The n-dimensional class. This class allows for
creating three-dimensional or n-dimensional mazes.
Usually, this is used to construct mazes with ‘portals’
that lead, as an example, past or future.

The topological class. This class designates the
space and its geometric characteristics in which the
labyrinth exists.

The tessellation class. This class is based on the
geometry characteristics of the individual cells that
compose the generation maze.

The mosaic class. This class defines the
different types of passes within a given geometry, which
is based on the classes indicated above. Similarly, this is
probably the most interesting aspect of the generation of
mazes.

e The textures class. This class emphasizes on
the descriptions of the styles of the passages in whatever
routing and whatever geometry.

The priority class. This class is indefinite, but it
can show that the creation of the labyrinth can be
divided into those that cut out passages or those who
add walls. Typically, when generation is limited to the

difference in the algorithms, not to noticeable
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differences mazes, but still it is useful to consider.

Other classes. The classes that were considered
earlier are not an exhaustive list of all possible classes,
in general, It is worth noting that each type of labyrinth
created, including labyrinths that describe specific rules,
can be depicted as a directed graph, in which there are
already several states and some choices, which, in
essence, are the equivalence of the labyrinth.

Mazes are also able to combine several classes in
themselves.

Eller's algorithm. For an example of improving
the labyrinth generation algorithm, we take the Eller
algorithm. With it, we can create labyrinths that have
only one path between two points. Eller algorithm work
speed is very high, and it also has better working with
RAM memory than other algorithms (Prim or Kruskal).
Such good work with memory is achieved because the
amount of required memory is proportional to the
number of lines. Thanks to this, the algorithm creates
large labyrinths while using a minimum of memory.

The disadvantages of this algorithm:

Patterning
An unwanted artifacts manifestation
Problems in working with non-dynamic

[ )

[ ]

[ ]
memory

Improved algorithm

1. Let’s unit will be pass, and zero - the wall. We
set the initial conditions: two-dimensional array with a
dimension in the form of odd numbers. Fill it with
zeros. The numbering of the array is classic - the
coordinates of the upper left corner (1; 1). To create the
passages, we introduce a certain “worm”. These
coordinates are only even, and it will always move with
leaps. The length of the jump is two cells in the array.

2. We drop our "worm" into a random point and
thus generate random zero coordinates. At the point at
which we landed, assign a value of one.

3. Randomly choose one of the directions in
which we will move - right, left, bottom or top.

4. We make a jump in the chosen direction. If we
find ourselves in an external wall or an aisle, then we
return to step 3. Otherwise, we jump in the chosen
direction, and we also assign a unit to the cell in which
we landed and through which we jumped.

5. Check can we take a jump. If not (hit a dead
end), then we randomly generate coordinates.
Otherwise, we return to point 2.

6. Repeat step 5 until there is a passage in the
selected coordinates.

Sooner or later, the last 2 points will go in cycles.
To interrupt the algorithm, we can create a counter, add
a check - if there is a unit in each cell with even
coordinates, the operation of the algorithm can be
interrupted. Algorithm result shown in Fig. 1 [1].

Let's analyze the benefits. This algorithm is:

e easy to implement in any programming
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language;
easy binary work with cells;
works without errors with any size of the
labyrinths;
There are also disadvantages:
the labyrinths themselves are easy to complete;

Figure 1 - Algorithm result
Conclusion

As a result of theoretical studies, knowledge about
the classification of algorithms for constructing mazes
was obtained, and one of the most popular algorithms
was also improved.
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VIIK 004

Bintok Ilerpo IBanoBUY
I.T.H, npodecop kapeapu MMCA

HTY «Kuiscokuii nonimexuiunui incmumym imeni leopsa Cikopcokozo», Kuis

KostyHn Kcenis IropiBna
cTyaeHTka 5-ro kypey kadenpu [T

Kuiscokuti nayionanvruil ynisepcumem 6yoisnuymea i apximexmypu, Kuig

Kuivec Biaga AnapiiBHa
cryaeHTka 5-ro kypey xkadenpu IT

Kuiscvruii nayionanvHuil yHisepcumem 6yoisnuymea i apximexmypu, Kuig

TH®OPMAIIMHI TEXHOJIOI'TI B OCBITI

Anomayia: 3i 30inbuleHHAM 3HAHbL A MEXHOIO02IYHO20 Npozpecy CYCRINbCMEd, HAud Kpaina eumazac
HABUYOK HABYAHHS, 5K Mo2Iu 6 donomozmu il umu 6 Ho2y 3 pozeumkom nayku i mexwixu. Ocsima ¢ XXI
cmonimmi - ye yewmp, 3 K020 BUHUKAIOMb YCi 3miHu ma noodii. Ingopmayitini mexnonocii 6 oceimi
nompebyroms Kyabmypu. Lo xyremypy nompibHo euuumu pasom i3 GUKOPUCIMAHHAM ANAPAMHUX
pecypcie.. 'V yiti pobomi nicisi NOSACHeHHS POl [HOPMAYIUHUX MeXHON02Il ma ii micys 6 oceimi 6
C1abopo36UHEHUX Kpainax npeocmagieHo OUCKYcilo npo me, sk yeiumu 6 cepy iHgopmayiinozo
Cycninbemea ma K 8UKOPUCMOBY8AMU IHOPMAYIIHI MEeXHON02I].

Knrouoei cnoea: ingpopmauiiini
ingpopmauiitne cycninpcmeo.

Beryn

Ha croromui 3HaHHS Ta iH(pOpMaMis € OCHOBHUMH
KIJIFOYaMHU bl I IBUIICHHS MIPOAYKTHBHOCTI,
KOHKypeHIIii, OararctBa Ta kom¢opTy. Tox KpaiHu
CKOHIIEHTPYBAJMCh HAa TMiIXOAaX JO MiJABHUIICHHS
3100yTTS SIKICHOT OCBITH. [[ysi pO3BHUTKY JIFOACHKOTO
Karitanxy HeOOXIiJHO TOJMBHMTHCS HAa Halll IIKOJH,
OCBITy Ta NMOOAYNTH, YN TPOCYBAETHCSI Hallla OCBiTa Ha
piBHI 3 CBITOBOIO, SKa 3MIHIOETBCS Ta LIBHIKO
PO3BHBAETHCH.

CycrminbpHa
HAyKOBI[IB  JI0  TIONIYKY IHHOBAIIHIX
TEXHOJIOTIH, 1O  NOLIMUPEHHS 3anpOBaKEHHS
IIepesIoBOro meaaroriynoro nociny. [loknanarouncs Ha
JOCTIDKCHHST HAyKOBIIB, CIpoOyeMO OOIpyHTyBaTH
Ba)XJIMBE 3HAUSHHS IHHOBAIIHOT AisIBHOCTI.

morpeba  CIIOHYKa€e  IIeIaroriB-
HOBHX

i

IHHOBaMiiHI TEXHONOTII B cucTemi mpodeciiiHol
MATOTOBKM YYHIB TNO3WTHBHO BIUIMBAIOTH Ha IIPOIEC
HaBYaHHS i BUXOBaHHS HacaMIlepesl TOMY, 10 3MiHIOIOTh
cxeMy mepenadi 3HaHb 1 METOAIB HaB4aHHSA. BomHouac
BIIPOBQ/KCHHS 1HHOBALIMHUX TEXHOJOTIH y cHCTeMy
OCBITM B yMOBaxX CTaHOBJEHHS iH(OpMaNifHOTO
CYCIIUILCTBA TPYHTYETHCSI HA 3aCTOCYBaHHI KOMIT IOTEPiB
1 TeleKOMyHiKallid, CHemiaJlbHOTO  YCTaTKyBaHHS,
NPOTrpaMHMX 1 amapaTHUX 3aco0iB, CHCTEM OOpPOOKH
iHpOpMarii.

Mera

OzHaifomyileHHS 3 TOHATTAM  iH(pOpMaIiiHNX

mMexHo1021i;
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oceima; 2n06anvHe ceno; anapamui pecypcu;

TEXHOJIOTIH, 1X  POJUTIO OCBITI, JOCIIKCHHS

JOLILHOCTI BUKOPHCTaHHS JaHUX TEXHOJIOTIH TpH
NPOBENICHHI 3aHATh Y HABYAJILHUX 3aKJIaIax.

B

OcHoBHA YacTHHA

Buxopucrannsa IT (iHpopMmamifHUX TEXHOIOTIHN)
JUISL TIIZIBMIIEHHS SIKOCTI HAaBYaHHS CTYJCHTIB IMOBHHHA
OyTH OJIHI€IO 3 OCHOBHHX HABMYOK BHKJIa/la4a.

Jo iHpopMaiifHIX TEXHOJIOTIH BiTHOCATH MPOIEC
3100yTTsA 3HaHb T4 METOIM iX 3aCTOCYBaHHSA, 0OpOOKY
Ta nepenady. IT BxiIroyae 30MpaHHS, BIOPSIKYBaHHS,
30epiranHs, MyONiKaIilo Ta BUKOPUCTaHHA iH(popMarii y
BUDUSINI  3BYKY, Tpadiku, TEKCTy, 3a JOIIOMOTOIO
KOMIT FOTEPIB Ta TeleKOMYyHiKarrii [2].

OpnHieto 3 porneit iHpopMaiiHUX CHCTEM B OCBITI €
3a0e3MeueHHs TOTro, 10 MU MOXKEMO HaJaTH HEOOXiIHY
iHpopmalito, koM BoHAa NOTpiOHa. Jlis 1poro mwu
Ma€eMO 3HaXOJUTHCH B CTaHI IOCTIHHOTO po3BUTKY. OHI
MIPOTHO3U TOBOPATH mpo Te, mo IT 3akiHdyeThbCs
PO3BHUTKOM «IJIOOAJILHOTO CEJla», a IHIII BBAXKAIOTh, IO
HOBI iHdopmaIiiiHi TEXHOJIOT11 JIOTIOMOXYTb
MDKHapoAHiN 3marozi (B3a€MOpPO3yMiHHIO), MHUpY Ta

OparepcTBy.
[Hmi  po3mIAAalOTP  TEXHOJOTII0 AK  (akKTop
3MIiIHEHHS HE3aJIeKHOCTI Ta IIPOCYBaHHS

JNIEMOKPAaTUYHUX ied. Ajie KpaiHu, IO PO3BUBAIOTHCS,
OKpPIM KOPCTKOTO JOCTYMY JI0 TEXHOJIOTii, CTHKAIOTHCS
31 CTPYKTYpHHUMH Ta TIOBEIiHKOBHMH MpOOIeMaMHu,
MOB'SI3aHMMHU 3 HEr. EQEeKTHBHICTH IUX TEXHOJOTIH
3aJIC)KUTh BiJl TOJITHYHUX, KYIBTYPHUX, CKOHOMIYHHUX,
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TEXHIYHUX (haKTOPiB Ta PIiBHS MPOrpecy MporpaMHOro
3a0e3neuenns [1].

BBaxaroum, 110 OCBiTa BUKOPHCTOBYE TEXHOJIOTIIO
JUIA PO3IIMPEHHS Ta PO3BUTKY pI3HUX IMPOIIECIB
OCBITHBOI CHCTEMH B)KE HE OJHE CTOJITTSA, HE TUBHO, IO

MPUXi HOBUX TEXHOJNOTIH BHKIMKAB iHTEpPEC [0
OTpUMAHHS 3HAHb, 3aBIIKHA PI3HAM  METOAaMHU IX
nmomanHsg. Cporomui ocBiTa Ha 0a3l TEXHONOTIH €

JOCTYITHOIO B YHIBEPCHUTETAaX PO3BHMHEHUX KpaiH. Jleski
3aKJau OCBITH 3pOOWIM CTPUOOK Yy AHMCTaHLIHHOMY
Hap4yaHHi. OHJIaiiH-HABYaHHS Ta AUCTAHIII{HE HABYaHHS
€ omHMMH 3 HOBHUX ¢opMm ocBith B XXI cromrtri.
EBoutoniionyroun HaB4ajbHi cepeioBHUINa Ha MovaTky 21
CTOJNITTS, JIFOAM Ta TOBAapUCTBA IOKJIA/AIOTH BEJIUKY
BIAMOBINAIBHICT, Ha IUIEYl HABYAIBHMX 3aKIaliB Ta IX
TPaIUIIHHAX CTPYKTYp 3aBOIKH 3pOCTarodiii moTpedi B
OCBITI.

CroromHi pi3Hi iH(pOpMamiiHI Ta KOMYHIKaIliifHi
TEXHOJIOTi] MAlOTh MOXIIMBICTb HOJICTIIMTH IPOLEC
napuanHs [3]. Takox € naHi, CBifuaThL, 110
iHpopMaliliHl TeXHoJOTii 3a0e3neuyloTh e(eKTUBHI
METOAH st TPO(eCifHOTO PO3BUTKY BUKIIAAATiB.

K1

Haii6inpll OCHOBHMMH BJIACTUBOCTSAMH CUCTEMU
OCBITH iHpopManiiHOMy

CTOJITTI €:

B Ta KOMYHiKaliiHOMY

e TOJOBHMM B HOBIHl OCBITI € BHIUIEHHSI Ta
3aCBOEHHS OCHOBHOI Ta HeoOXi1HOi iH(opMarii [2];

e v HOBIfl OCBITI BHKJIagad JAOTIOMAra€ CTyICHTY
OTpUMYBATH, BiIOWpaTH, OIIIHIOBaTH Ta 30epiraTu
iH(opMaLiIo 32 JJOIOMOTOI0 IIUPOKOTO KOJIa JKEPe;

e IPYKOBaHI O>KypHalld, KHHTM Ta myOmiKarii,
3aMIHIOIOThCSI OHJIAHH-KHUTaMH Ta )KypHaJlaMu;

e jesiki mepeBarun BukopucTanHs IT B oOcCBITI:
y4YHI 3aCBOIOIOTH HOBHUIl MaTepiaj, BHKOPHUCTOBYIOYH
TEXHIYHI 3ac00M 32 MEHIINH Jac.

[HdopmariitHe CycIiTbCTBO- 1€ KOJIH, CKOHOMIYHE,
KyJIbTYypHE Ta COILiajibHe 3aJIeKUTh  Bij
iHdopmauiitHo-koMyHiKaniiHUX TexHousorii. [lepeBaru
iH(pOPMALIITHOTO CYCITiIIbCTBA!

KUTTA

e 30araveHHs BUILHOTO Yacy;

e pobora Ha  goMy 3 BUKOPUCTAHHS
iH(pOPMALIIHIX TEXHOIIOTIH;

® HaJgaHHA HOBHUX MOXKIIMBOCTEH JUIs
MiABMIEHHS  NPOXYKTHBHOCTI Ta  KOHKYPEHTHOL
armocdepu;

e IIiJBHILECHHS 3alHATOCTI,

® MOJIUBICTB MOCTIHHOTO PO3BUTKY.

[osBa IIK (mepcoHanbHMX KOMI'IOTEpiB) Ta
MacmTabHUM Joctyn g0 IHTepHETY CTBOPIOIOTH
CepeoBUIIIE, 3aBIISIKH SIKOMY TJI00aTbHI CHCTEMHU OCBITH
3000B's13aHi 3MIHIOBATH CBOIO CTPYKTYypy ocBitm [2].
OOOB'A30K OCBITHIX CHCTEM — MIiATPUMYBAaTH 3MIiHH B
ocBiti. Moro TronmoBHE NpHU3HAYEHHs TOBHMHHO OyTH
aJanTyBaHHs JIOAWHWA Ta OCBITH JO TOCTIMHHX 3MiH.
UuM mBUANI 3MiHHA, TUM OLIBIIE YBaTH CIiJ MPHIUIATH
BU3HAHHIO CTPYKTypH MaiOyTtHix moxmii. I1lo6
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JOTIOMOITH JIIOISM HPHCTOCYBAaTUCS IO LIBUAKUX 3MiH,
MH TIOBHHHI CTBOPUTH METalPOMHUCIIOBY OCBITHIO
cucremy. [l 1poro, 3aMmicTh TOTO, 1100 JMBUTHCH B
MUHYIIC, MU TIOBUHHI 3HAXOMUTH CBOi I[UJIi Ta METOAH y
Maiibyrapomy. OdeBnano, mo B XXI cromiTri y CBiTi
MAHYBaTUMYTh CyYacHI TEXHOJIOTIi, i 3aBASKH IIBUAKIM
HayKOBHMM, €KOHOMIYHHMM, KYJIBTYPHHUM Ta IMOJITHYHUM
3MiHAM, OCBITHI CHCTEMH HE 3MOXYTb BBa)kaTH ceOe
BiJICTOPOHEHUMH, BITOKpEMIICHUMH  BiJ  iHIIHX
COLlIABHUX 1 HAIlOHAJIPHUX oOpraHizamid. Tomy 10
OCBITa, SIK 3 OIVISIy Ha ICTOPUYHHUI €MITpU3M, TaK 1 Ha
0CcOONMMBHX yMOBaX, 0e3yMOBHO, Oyae IEHTPOM 3MiH,
eBoyoliii Ta mpumHOokeHb XXI| cromitTa. 3BUUaiiHO,
cycmiiabecTBO He posnigae [T nume sk exoHOMIUHY
3MIHHY Ta TONITHYHHAH Baxilp, a SK MOXIIUBICTh
3MiHUTH OcBity. Toxk MokHa mpumyctuth, mo IT B
OCBITi - IEHTpP 3HaHb, (YHKLIOHAILHUX MNPUIOMIB Ta
KpHUTEpiii KOHTPOIIO B CYCITLUTBCTBI.

BucHoBok

CpOTOHIITHS CBITOBA OCBiTa MOTpedye CydacHUX
TexHoJNOTiH. OcBiTa IMOBHHHA MPOBOIWTU IOJITHKY,
HalBO)KJIMBIIIUMH 3 HUX €:

e pO3LIMpEHH:A JIOACBKUX Jxkepen IT  3a
JIOTIOMOTOI0 OCBITHIX TPOTpaM Ta MpOCYBaHHS HABHIOK
MiIBUIICHHS ¢(hEKTUBHOCTI POOOYOT CHIIU B OCBITI;
BUKOPUCTaHHS IT
e(PeKTHBHOCTI HAaBYAIHHOTO

OCBITH;

° IS i IBULIEHHS

3aKmaxy Uil Kpamoi
e ninrpumka IT, Hanpuknaa miATpUMKa BHUTPAT,
MOB'SI3aHUX 3 JOCIIPKCHHSIMH Ta PO3LIMPEHHSIM OCBITH;

® CTBOPCHHS HAJIG)KHOI aTMocdepu B OCBITI 3a
nornomororo IT;

® HAJAroKCHHS CITIBOpAIll Ta KOOPIUHAIT MiX
pI3HUMH YacTHHaMH OCBITH y 3a JIONOMOIOO
BUKOPUCTAHHS BUIIE3ralaHUX IHCTPYMEHTIB;

[ ]

IT
ii cHoXXUBaHHS B

PO3IIUPEHHST  KYJIbTYpHU
LUIAXOM HaJaHHS Ta 3a0XOYEHHS
OCBITI.

BUKOPUCTAaHHA

iHpopManiHHUX
MUTaHHS, SIK

O1iHIOI0YH BJIACTHUBOCTI
TEXHOJIOT1H, CIIJ BpaXxOBYyBaTH TaKi
motrpeba B HUX, HAYKOBAa €(EKTHBHICTh, CKOHOMIYHICTB,
MOTEHIIIaJ Ta MOKJIMBICTh 1X BITPOBAKCHHSI.
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BopkyTt Tersina AnaroJiiiBHa

J.T.H., 3aBinyBa4 kadenpu TIIrall

Hayionanvuuii mpancnopmuuii ynieepcumem, Kuie
AuieBa AHHa AdrTanaitiBHa

cTyaeHTka 3-ro kypey kadenpu [T

Kuiscokuti nayionanvrnuil ynisepcumem 6yoignuymea i apximexmypu, Kuis

Bep6a Muxura CepriiioBu4
cTyaeHT 3-ro Kypey kadenpu [T

Kuiscoruti nayionanvruil yHisepcumem 6yoisHuymea i apximexmypu, Kuisg

IMPUKJIAJJTHE BUKOPUCTAHHA AJI'OPUTMY PO3PAPEOBYBAHHS I'PADY

Anomayia: 6yn0 npoawanizo8aHo CyuAcHi HAYKOBO-Memoouuui pobomu 3 meopii epaghie na memy
3aCMOCy8anHa i 6NPOBAOIHCEHHA ANCOPUMMIE HA 2padax y PIsHUX 2ay3ax, ix ponb ma euou, AKMUSHO ujo
3acmocogyromuvca. B dawuiii cmammi Oyno poszenanymo noHamms meopii epagy, cnocodu 3adanns zpagy,
NOHAMMSA  XPOMAMUYHO20 HUCIA MA ANOPUMMY «NOWLYKY 3 nosepHenHamy. Onucano anzopumm
pospapbosysanna epagy, Kpoku 11020 UKOHAHHA MA HABEOEHO NPUKAAO 3 2pAPIYHUM MaA CXeMAMUYHUM

300pasicenusim ancopummy. Po32nsHymo MOJNCIUBOCmI 3aCmocy8ants aneopummy posgapbosyeanns y

DeanbHOMY JHCUMMI, NPAKMUYHI 3a0ayi, ma iH.

Kniouosi cnosa:
Ppo3ghapoosysannsn zpaghie.

Beryn

Teopiss rpadiB omHa 3 OCHOBHHX HayK, sKa
BUKOPUCTOBYETHCS JIJIsl BUPILICHHSI BEJIUKOT KUIBKOCTI
3aBiaHb Ta MPOOJIEM B pi3HUX ramy3sx. OcobnuBy ponb
BOHA Bifirpae B oOmacti iHpopMamifHUX TEXHOIOTIH,
QITOPUTMI3AIlii, MOJICITIOBAHHSI TA 1HITUX MaTEMAaTHYHUX
3aga4. Cucrema Oyab-SKOi CKJIaJHOCTI MOXe OyTH
MpeJCTaBICHA 3a JOIOMOTo0 rpady, BpaXxOBYOUH il
IHAMBIqya bHI OCOONMBOCTI Ta OOMEkeHHs. Teopis
rpadiB MPOMOHYE BEIMKHHA IMEPENiK aJITOPUTMIB IS
peaizaiii psay 3aBIaHb.

Mera

Himmo maHOi cTarTi € BU3HAYCHHS HAMPSIMKIB
3aCTOCYBaHHS, JEMOHCTpamis poOOTH  aNrOpPUTMIB
po3dapboByBaHHs rpadiB Ta HABEACHHS iX MPUKIAIIB.

OCHOBHA YaCTHHA

Ilepen TuM SK TepedTH 10 PO3TIAAY POOOTH
ITOPUTMY, BU3HAYMMO JIesIKi KIII040Bi MOHATT. Teopis
rpadiB — pO3II MaTeMaTHKH, B SIKOMY BHBYAIOTHCS
rpa¢wu Ta ix BracTuBoCTi. I'padu 300paxyoTs y BUNISAII
TOYOK (BEpILUMH), 3’€HAHUX BiJpizkamu (pedpamn), sIK
nokasano Ha puc. 1. I'padu mokHa 3aaBaru:
rpadigao — y BUDIAAL rpady (puc. 1);
3a JIOTIOMOTOI0 CIHCKIB pebep Ta MaTpwili, sKa
BIJINIOBiJa€ 3a7aHiidl HyMepallil BepIInH;

e y BUNIAI CHHMCKY CYMDKHHX BEpIIMH — MacHB

meopia zpaghie; Xxpomamuune UUCI0; MAMPUUA CYMIJDICHOCMI;
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bexmpexine;

A[n], koxxen enemeHT sikoro A[i] MiCTHTB CIIHCOK BY3JIiB
CYMIXKHHX 3 BEPILIHHOIO .

Xpomarnane gucimo rpada G — MiHIMaBHA
KIJIBKICTh ~ KOJIBOPIB, MOXHA po3dapOyBaTu
BepimHY rpada G TakuM YMHOM, 100 KiHII OyIb-SKOTO

B Kl

pebpa Manu pi3Hi KOJIbOPH.
BXiZHUMH TaHUMU JJI POOOTH aITOPUTMY €:
e HeposdapboBaHUil HEOpiEHTOBAHUH rpad;
® MAaTpHIII CyMIXKHOCTI;
e MacuB Hepo3(hapOOBaHUX BEPIINH;

MHOXHHA KOJIBOPIB (K).

Pucynox 1 — Bxionuii epag

PoGoTa anroputmy cKiasaeThest 3 TaKUX KPOKIiB:
Kpox 1. Hexaii Bepumau rpada mo3HaveHi a, b,
C. A MHOXHHA KOJNIBODPIB K CKIIamaeThesi 3 YEpPBOHOTO,
CHHBOTO Ta 3€JEHOro KoJbopiB. B 3amaHomy rpadi
00MpaeMo BEPIINHY, 3 SKOi TOYHEMO po3(hapOOBYBaHHS,
1 MPUCBOIOEMO il Tepmuid Koiip 31 cmucky (ToOTO
YEpPBOHMH).

Kpox 2. Tlotim BepmuHy b B uepBoHUit koip,
skuio b He cymixkha 3 a. Imakine posdapGoByemo b B
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CHHIM.

e Kpok 3. Bepmuny C po3dapOyemMo B UepBOHUM,
SIKIIIO 1€ MOXKJIMBO, SIKIIIO Hi MIEPEBIPSIEMO CHHIHM KOJIp.
Titeku SIKIIO KOJACH HE MOXe OyTH BHKOPHCTaHUH,
obupaemo 3 koJip - 3eTCHUH.

e Kpoxk 4. IlponopxyeMo LieH Impouec, AOKH Le
MOXXJIMBO, BHUKOPHCTOBYIOUH OAMH 3 K KOmbOpiB st
KO)KHOI ~ HOBOi  BEpIIMHM,  HOPUYOMY  3aBXKIU
BHKOPHCTOBYEMO TIEPIINA MOXIIUBHI KOJIp 31 CHHCKY.
[porec BiIOOPY KOJNBOPIB CXEMAaTHYHO 300pakeHO Ha

puc. 2.

a - 9epBOHINT

a — IepBOHINT
b - crmift

a — JYepBOHINT
b — cimiit
¢ - 3eNeHIt

a — TepBoHIIT
b — crmiit
€ - YepPBOHIIT

a — JepPBOHINT a — YePBOHIII

b — crmiit b — crmiit
¢ — TepBOHIN] ¢ — 3eneHHil
d — 3enenuii d — geproHILT

a — IepBOHILT
b — cumiit

€ — 3eTeHIt

d — 4epBoHIL!
e - 3eNeHIt

Pucyrnok 2 — Cxema 8i0bopy Konvopie ons epaghy

ITo
OTPUMAEMO

3aBEePILCHHIO
po3dapboBanHmii
XPOMaTHYHUM YUCIOM — 3.

pobotu
rpad

aJIITOpUTMY
(puc.  3),

MH
3

Pucynox 3 — Posghapbosanuii epagh

Bynp-sikuit Bun po3dapOyBaHHS rpady 3HAXOAUTH
CBOE MPAKTHYHE 3aCTOCYBAaHHs B 0AaraTbox 3agavax.

Hampuxnan:

e Pimenns cymoxy, ae 9 mudp o3HavaroTh 9
KOJBOpiB, @ BEPIIMHU Tpady IO3HAYAIOTh KIITHHKH
TIOJIS.

e CrBOpeHH pO3KIaAy (3aHATh, PyXy MiCHKOTO
TPAHCIIOPTY, Ta iH.).

e Po3zpapOoByBaHHS KapT, A€ BEPLUIMHU — KpaiHy,
a pebpa — iX CIiJIbHI KOPJIOHH.

Iudpori BomsHI 3HAKK o TEXHOIOTISA
JI03BOJISIE TIEPEAATH Pa3oM i3 JTaHUMH AEsSKe ITPUXOBaHE

MOBIIOMJICHHSA. Take TIOBIIOMJICHHI MOXe OyTH
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BUKOPHCTAHE JUIS 3aXHUCTY aBTOPCHKHX IIPaB.
Posmomin  wactor, mo  sgBIgE  COOOIO
ONTHUMAJILHUN PO3IOAI 00MEXEHOro Habopy pecypciB
paniocneKTpy MiX KOPUCTYBa4aMH.

e Posmogin pericTpiB B Mikpomporecopax, mo B
CBOI0O dUepry BIUIMBa€ Ha IMBUAKICTE PoOOOTH
KOMIT [oTepa.

e Kiacreprnii aHamiz — po3niieHHs 00’€KTiB Ha
KJIACTEPH, AKi YiTKO BiApPi3HSIOTHCSA OTUH BiJ OMHOTO,

a00 BcepeInHI KJIaCTepy MArOTh CXOXKI1 BIACTUBOCTI. BiH

BHKOpPHCTOBYeThCs B Data Science (Hayka 1po
BHUKOPHCTAHHS JTAaHUX).
BucnoBkn
I'pap — me ommH i3 OCHOBHHX 3aco0iB I
MOJICTIIOBaHHS iHpOpMaNIHHUX  CHCTEM. Horo
MOXJIMBOCTI ~ TIPEICTaBIEHHS  Ta  DPI3HOMAaHITHI

QJITOPUTMH JJO3BOJIIOTH IIMPOKO 3aCTOCOBYBATH IX JUIS
Oarathox ramyseil. B pesymprari aHamizy naHOi Temwu
OIMCAaHO OCHOBHI IMOHATTS Teopii rpadis, PO3MIIHYTO
moeTanHy poOOTy alropuTMYy 1 JIesiKi 10ro MOMIIUBOCTI
JUIsL BIPOBAKCHHS B CYCIIIIEHE KUTTSL.
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TH®OPMAIIIMHI TEXHOJIOT'TI B COEPI IOXKEXHOI BE3IEKHA

Anomayia: 6 yili cmammi poO32NAHYMO 6ANCIUGICMb PO3BUMKY THGOPMAYIUHUX TEXHON02I 8 2any3i
nodcexcHoi Oesnexu, HABEOEHO NPUKAAOU ICHYIOUUX NpOSpaM, AKI WUPOKO GUKOPUCMOBYIOMbCA OJiA
MOOeNIo8aHHA NPOYeCi6 YMBOPEHHA NONHCENHC, WO 6 HOOAIbUOMY OO0NOMA2AE 6PAXYBAMU MOICIUBI
NpUYUHU Ma 0Jicepena BUHUKHEHHS NOJCEdC, d MAKOMC PIZHOMAMIMHI (akmopu ixHbo20 NOWUPEHHS,

cKaAcmu 2pamommui NIAHU eeaxyayii aoeil, YCYHymu

ma szanobicmu pOS’I’lOGCIO@.?iC@HHIO nooatcesrc.

3acmocysanna cyuacnux ingopmayitinux mMexHoONO2i 3HAYHO CHPOWYE OOYUCIEHHS NPU PO3PAXYHKAX

MOJCIUBUX PUSUKIB 8IO YIMBOPEHHS NONHCEIC.

Knrouoei cnosa: ingpopmauiiini mexnonozii; nosxcerscna 6e3nexka; mooent08anHs NPOUecie ymeopeHHs

noJicexc ma 2acinns.

Beryn

Ls crarts mpucBsueHa Oe3yMOBHIM BaskKIMBOCTI
PO3BUTKY 1H(MOpPMAIIHUX TEXHOJIOTI B Cy4acHOMY
cBiTi. Hemae KOMHMX CYMHIBIB y TOMY, IO 3aBISKH
HAYKOBUM BIIKPUTTSIM 1 JOCTI[DKEHHSAM B LIl cdepi
Hallle J)XUTTS cTae AeAaii koMmpoptHimum. PazoM 3 Tum,
HEe MOKHa OMHUHYTH 1 Te, 1110 PO3BUTOK iH(opMaiiitHuX
TEXHOJIOT1# Ipa€e He OCTAaHHIO POJIb Y Oe3Melli JTOCTBA.

CTBOpPEHO TMOTY)XXHI OXOPOHHI CHCTEMH, IO

3a0e3neuyloTh K 3aXMCT  MarepiajbHOi, TaK 1
IHTENIeKTyallbHOI ~ BIAacHOCTI. Po3poOmeHo  HOBITHI
MEIWYHI TEXHOJIOTiI, IO 3JaTHI BHUSABIATH Oe3I4

HEBWJIIKOBHUX paHille XBOpoO e Ha pPaHHIX CTajisxX
a0 TEHEeTHYHY CXWJIBHICTh JIIOIMHMA IO TEBHUX
3aXBOPIOBaHb, IO JOMOMAara€ 3armo0irTH IOJalbIIOMY
PO3BUTKY XBOpoOH ab0 nepenyBatH ii yTBOPEHHIO.

He € BuuATKOM 1 mpopuB iHpOpMAIiTHEX
TEXHOJNOTI y cdepi MOKEKHOI Oe3meku. 3aBIsIKU
CTBOPEHHMM MporpamMaM Yy CIeljiajicTiB miei ramysi €
MOXJIMBICTh MOJIEJIFOBATH MPOLIECH BUHUKHEHHS MOXKEX
3 ypaxyBaHHSAM Oe3Jlidi pi3HOMaHITHHX (AaKTOpiB 3a
JIOIIOMOTOI0  3BMYalHMX KomIr'totepiB. Lle 3Ha4HO
CITPOIIY€e BECh MPOIEC MOCIHTIKEHb MOXKITUBUX PU3HKIB
Ta I1X YCYHEHHS, ajKe HE BHMarae peajbHHX
NPaKTHYHUX  CeKCIIEpUMEHTIB Ha  IOJIroHax. 3a
JIOIIOMOTOI0 CYYaCHHX MpOrpamM MOXHAa 3MOJIEIFOBATH
Maibke Oynp-sIKy CHTYyalil0 BHHUKHEHHS IOXEXI,
MOAMBUTHCH Ha HAINPSAMOK Ta IIBWJAKICTh MOIMIMPEHHS
no;yM’st Ta AMMY, CIIPOSKTYBaTH 3allacHi BHUXOOH 3
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OPUMIIIEHb, CKJIACTH IUIAaHH CBaKyallil, M0 € IyXe
BOXJIMBHUM, aJKe WIEThCA Npo 30epe’keHHs HalBHIIOi
LiHHOCTI OyIb-SAKO1 JIFOMUHU — 11 KUTTS.

Meta

Merta miei poOOTH TONATaE Yy BHCBITJIICHHI
e(peKTUBHOCTI PO3BHUTKY 1H(OPMALIHHUX TEXHOJIOTIH Y
cepi mokKexKHOT Oe3MeKu.

OcHOBHA YaCTHHA

BaxnuBicTh po3BUTKY iH(GOPMAIIIHUX TEXHOJIOTIH
y Tally3i MOXEKHOT Oe3NeKH MOXKHA PO3DISHYTH Ha
OPUKJIAAI  MOXJIHMBOCTEH TporpaM, II0  IIHPOKO
BUKOPHCTOBYIOTHCS Y IMi# cepi.

Opwiero 3 Takux nporpam € FDS abo Fire Dynamic
Simulate. Lls nporpama € CHMYIATOPOM HOXKEKHOI
JUHaMIKM. [HIIMMU clloBaMH, L€ MOJENb JHHAMIKH
PyXy BOTHENAJBHOTO TIOTOKY pinuHu. [Iporpamue
3a0e3MeueHHs] OpIEHTOBaHE Ha pO3B’s3aHHA (opMmu
Nist-Stokes PIBHSHB Navier-Stokes, 110
BUKOPUCTOBYETBHCS  JUISl  MOJENIIOBAHHS  IIPOLECIB
HU3BKOIIBHJIKICHAX TIOTOKIB 3 BHUJUICHHSAM TeIlla Ta
aKIEHTYBaHHSIM YyBarm Ha TPAaHCIOPTYBaHHsS AUMY Ta
teria Bix moxkex. [1] Fire Dynamic Simulate €
0E3KOIITOBHOI0 NPOrpamMHOI0, Mo Oyaa po3pobieHa
HarmioHambHUM 1HCTUTYTOM CTaHIAPTIB 1 TEXHOJIOTiH
(NIST) MinicrepcrBa Ttopriemi CIIA y cmiBmpari 3
Hentpom texHiyamx pociimkers VTT OiHnsgHmIii.
[epma Bepcis FDS Oynma Bunymena B motomy 2000
poky. CTaHOM Ha CHOTOJHI, 3/1€01IBIIOTO IS Mporpama
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BUKOPUCTOBYETBCS IS JOCHIMKEHHI  CHCTEM
JTUMOBHIAJICHHS Ta aKTHBAIlii CIPUHKJIEPiB/IETEKTOPIB.
Takox 1  BHUKOPDUCTOBYKOTb Yy  JKHDIOBUX Ta
MIPOMUCIIOBUX IOXEXHUX PEKOHCTPYKUisX. [IpoTsirom
yceoro cBoro po3Butky FDS cmpsmoBana Ha
BUPIMICHHSA NMPAKTUYHUX HPOOIEM Y HPOTHIIOKEKHOMY
OyNiBHHMLTBI, OJHOYACHO HAJAIOYM IHCTPYMEHT JUIs
BHBYCHHS OCHOBHO{ JTMHAMIKH MOKEX Ta TOPIHHS.

PazoM 3 mi€r0 NpoOrpamMol0 BUKOPHCTOBYETHCS
SMV a6o Smokeview. Ile mporpama Bisyamizarii, mo
BioOpakae pesyapTaTH po3paxyHkiB Fire Dynamic
Simulate. To6to 3a ii mOMOMOro, MOXHA Bi3yaJbHO
mo0ayuTH 00JIACTh MOUIMPCHHS MOXKEXKI, 11 MIBUIKICTH 1
HanpsMOK, CWJIy BUJUICHHS TeIUla Ta UMY, a TaKOX
immn He menm BaxnuBi ¢axropu. [1] ToGrto, mpocrimie
kaxyun, FDS - me nporpama Fortran, sika unrae BXimHi
rapamMeTpu 3 TEKCTOBOro (ailily, OOYHCIIOE YHCIIOBE
pilIeHHS KepyouHWX pIBHAHb Ta 3aliCye BKa3aHi
KOPHCTYyBaueM BUXiAHI faHi y ¢aitnn. Smokeview -
CYNyTHS Tporpama, sika uyutae BuximHi ¢aitmu FDS Ta
CTBOPIOE aHIMAIl0 Ha ekpaHi Komm roTtepa. Smokeview
Mae TpocTHil iHTep¢eiic, KepOBaHUI MEHIO, TOII SK
FDS - ni. Takox iCHYIOTh Pi3HI CTOPOHHI HpOrpamy,
po3po0IieHi sl CTBOPEHHS TEKCTOBOTO (haiimy, 1o
MICTUTP BXiJHi mapameTpu, Heooxiani FDS. [3]

B cykymHOCTI 3 HaBEJCHMMH BHWINIE IPOTrpaMaMu
BUKOPUCTOBYEThCS 1lI€ OAHA, 10 Mae Ha3By Evac. Lle
creuiaJbHUd  MOIYNb, IO JI03BOJSAE MOJEIIOBATH
MIPOLIECH €BaKyamii JIOAeH IUIl CHMYISATOpa MOXKEKHOT
nuaamikn  Fire Dynamic  Simulate. IIporpamne
3a0e3reueH sl 1bOr0 MOAYNS J03BOJISIE CTBOPIOBATH
imiTarito pyxy moneil npu BuHUKHEeHHI moxkex. [2] Lle
JIONIOMarae  po3NISTHYTH  HE  TUIBKH  MOMKIIUBE
BUHHMKHEHHSI Ta TOIIMPEHHS MOXEeXi, aje W MOBEAiHKY
moneil. 3aBISKM OTpUMaHIN iHpOpMAIii, CreiaTicTH
cepu NOXKEKHOT OE3MEeKN MOXKYTh CKJIACTH I'PaMOTHHH
IUIaH eBaKyalii, 100 YHEMOXXJIMBUTH OTPUMaHHS TPaBM
Ta 30€perTH JKUTTS JIIOICH.

OpmHUM 3 HaBaXUIMBIMHUX HOBOBBeneHb y FDS e
miarpumka cucremu HVAC, mo Bkiouyae B coOi
OMaJieHHs, BEHTHJISILIIO 1 KOHAMIIFOBAHHS B MOJILOBOMY
monemoBanHi. Cuctema HVAC mo3Bomsie mepenaBaTh
MIOMIMPEHHS Ta3iB i Teuia 1mo npumimeHH0. Cucrema
HVAC nae 3mory MonemoBaTH TOBITPSHI MOTOKH 0e3
ypaxyBaHHSI [TOXKEXi, a TAKOXK MOXKE CIIy)KHTH YaCTHHOIO
MIPOTUIIOKEKHOT CHCTEMH NpHUMILlEHb, a came:
BEHTWIALIl MPOTH JUMY, HiAIIp MOBITPS B 30HI CXOAIB
TOLIO. 32 JJOIIOMOTOIO
JIEKIJIBKOX MTPOCTUX KOMITOHEHTIB: TIOBITPOBO/IiB, BY3JIiB,
BEHTHJISITOPIB, TEIUIOOOMIHHUKIB Ta ¢inbTpiB. Bee me

CucreMy MOXHA OIUCATH

CTBOPIOETHCS,  PEAryeThbcsl 1  BI3yami3yeThCs B
PyroSim. [4]

PyroSim — me coeuwianeHuil  rpadivuHHA
KOpUCTYBaJNbHUIBKHN iHTEepdeiic s FDS, sxwii

JI03BOJISIE MIBUKO 1 3pyYHO CTBOPIOBATH, PEAAryBaTH Ta
QHATI3yBaTH CKJIHI MOJEi IOIIUPEHHS MOXeXK. [4]
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PyroSim mo3Boiisie Jerko iMmopryBartu Qainm 3
AutoCAD B dopmarax DXF u DWG. IIpu imnopri 3D-
rpaHi IMEpEeTBOPIOIOTHCS B TEPEUIKOAM, a IHIIN JaHi
(minii, kpuBi TOIO) — y He3aJexHi 00’ekTH. Y I
mporpami iCHyIOTh I1HCTPYMEHTH, IO JO3BOJIIOTH
CTBOPIOBATH 1 MpAIIOBaTH 3 JEKibKoMma ciTkamu. Ls
MOXJIMBICTh € JIyXK€ Ba)KJIMBOIO, OCKUIBKH JI03BOJISIE
BUKOPHCTOBYBATH  TapaieibHi  OOYHCICHHA  UIA
NIPUCKOPEHHS ~ 3aralbHUX  PO3PaxyHKiB,  CIPOIIyeE
reoMeTpito. Takok MPUCYTHS MOKJIUBICTH CTBOPEHHS 1
MOAAJBIIOT0 BUKOPHCTaHHS OiONIOTEKH AJIsl BIACHUX
00'exTiB, 100 omMcaTd iXHI BIACTHBOCTI, TakKl SK:
peakuii, mHoBepxHi, Marepiaau Tomo. lle 3HayHO
MIPUIIBULIYE MPOLIEC CTBOPEHHS MOJENeH 1 3MEHIIye
WMOBIpHICTh BUHIKHEHHS TIOMIJIOK.

PyroSim no3Bonse iHTEpakTHBHO MeEperiimaTd i
penaryBatd y)ke HasiBHI BJIACTHBOCTI 00'€KTIB B MOJEIII.
Takwii Bi3yadbHHH 3BOPOTHHH 3B'SI30K HAJ3BHYANHO
TIOJIETIIYE TIPOIIEC pelaryBaHHs 00’ €KTIB MoJeli. Ake
y Oyab-fKAi MOMEHT Il Yac CTBOPCHHS Mojeni abo
PO3paxyHKy € MOXKJIMBICTD 3aIyCKy BXKE 3raJaHoi BUIIE
nporpamu SMoOKeView, 1o A03BoJIs€ HA0UHO MO0AYUTH
NOIIMPEHHST JAUMY, MOOyAyBaTH TOJNA TEeMIeparyp,
HIBUIKOCTEH 1 iHmUX HeOesmeunux (akropis. lle mae
3MOTY TMOOAYUTH Bi3yaJbHY PI3HUIIO MK 3MiHCHUMH
BJIACTUBOCTSIMH 00’ €KTiB, sIKi BIUIMBAIOTh Ha 3arajbHi
napaMeTpy IHoummpeHHs noxex. Kpim toro, PyroSim
Mae  BOylIOBaHMH  IHCTpYMEHT s HOOYyIOBH
JIBOBUMIpHHX TpadikiB 3aJIe)KHOCTI BEIHYMH BiJ dacy.

[4]
BucHoBku

TakuM YMHOM, B pE3yIbTaTi TEOPETHYHHX
JIOCITI/PKEHb OTPUMAHO 3arajbHi BiZIOMOCTI MPO Cy4acHi
NpOrpaMy, IO BHKOPHUCTOBYIOTHCS B COepi MOXKEKHOT
Oe3IeKH Ta BiJIrpaloTh BaXAUIHBY POJIb Y MOJIEIIOBaHHI
NpOLECIiB BHHUKHEHHS Ta TaciHHS MOXKEX, ajpKe
JOIOMAraloTh 3amo0irTH BUHUKHCHHIO MOXEXK Ta
YCYHYTH  MOJIHBI HACITi KU
NOIIMPEHHs, 3a0e3NeuyloTh 30epekeHHs JKUTTS Ta
370pOB’s JIOAed Yy pa3i BHHMKHEHHI HOXKEXHOI

HeOE3IEKH.
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®OPMYBAHHS EGEKTUBHOI'O IIOPT®EJIO IHBECTULIHHO-BYAIBEJIbHUX
ITPOEKTIB

Anomayia: B ymosax 2100anbHux nepemeopenb ma GUKIUKIG 6AJICIUBO HIMKO MA 3 YCEIOOMIEHHAM

nioxooumu 00 YnpaeninHs. YnpaeuiHws npoekmamu y cgepi OyoieHuymea € CKIAOHUM i YACMO

Henepeobauysanum. Baoicnusum cmae npasunvhui 6i00ip ma (GopmyeanHs IHEeCmMuyiliHo2o nopmeno
NPOEKMIB MAKUM YUHOM, W00 0oCA2amu NOCMABLEHOI Memu y HAUKOPOMuli mepmiHu, 3 MIHIMATbHUMU

BUMPAMAMY, 3 MIHIMATLHUMU DPUSUKAMU MA 3A0080NbHAIYU OYIKYBAHHS BCIX 3AYIKABLEHUX CHOPIH.

Ipoyec ¢hopmysanns nopmgpento npoekmie Micmums OeKilbka emanie, sKi 0006 ’513K080 nompioHO
30itichumu. Ilpasunvruil 6udip ck1adogux nopmebento — 3anopyKa ycnixy 6ciei opeanizayii.

Kniouosi  cnosa: nopmepenvs  npoexmie;
nionpuemcmaeo.
Beryn
CpOrofiHi  HAWOUIBII  CKIAMHHUMH  SIBIISIOTHCS

iHBeCTHLIHO-OyniBebHI MpoekTH. ByniBensHa cdepa —
Ile TMOTYXHUH €KOHOMIYHHU JIOKOMOTHB, SIKUH 3MaTHHHA
BIUIMBATH Ha PWUHKOBI YMOBH PO3BUTKY HalliOHaJbHOI
eKOHOMIKH. OCKUIBKH 3 PO3BUTKOM OYIiBENBbHOI Taimy3i
BIINIOBITHO PO3BHUBAIOTBCS BCI Taily3i HapOJHOTO
rocrojapcTea Ta 30UIBIIYEThCS KUIBKICTh POOOYMX
micis [1].

®dopmyBaHHS noptdens
OyIiBEJIbHUX MPOEKTIB € BAYKIUBUM €TAIIOM BH3HAUCHHS
cTparerii  OynmiBeJNILHOTO MiANpUEMCTBA. Bix 1poro
3aJeXHUTh €(EKTHUBHICTh MOMAIBIINX YHPaBIiHCHKUX
pilieHs 1 3pOCTaHHA  BapTOCTI  MiNPUEMCTBA.
BaxnnBoro yMoBot0 (hopMyBaHHs MOPTQENs MPOEKTIB €:
BpaxyBaHHS  IHTepeciB  IHBECTOpiB,  aKI[iOHepiB,
KpPEIUTOPIB, BIUIMBY MPOEKTIB ONWH HA OJHOTO 1 T.1I.

1HBECTHIIIITHO-

Mera

lonoBHUM 3aBHaHHSAM yHpaBliHHA —1opTdenem
IHBeCTHIIIHHO-OyMiBeIbHUX  TIPOEKTIB € Bimbip i
peamizamisi MPOEKTIB, y SAKAX HaWOLIBIIMHA TPHUOYTOK
JIOCSITAETHCSI TP HAWMEHIINX BUTparax i MiHIMaJIbHUX
pU3UKaXx.

OCHOBHA YaCTHHA

OcHOBHI eTanu (dopmyBaHHA mopTdens
IHBECTHUIIHHO-OYIiBETbHUX MTPOEKTIB:

Eran 1. ImeHtudikamiss KOMIOHEHTIB mopTdes
IPO€EKTIB. POPMYETHCS CIIMCOK MOXKJIMBUX KOMIIOHEHTIB

moptdenss TPOeEKTiB  OymiBeNBbHOTO  IMiIMPHEMCTBA
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ingecmuuyinno-oyoieenvni  npoeckmu;  OyoieenvHe

(mpoextu, mporpamu, cybnoprdeni). Jani npoBoanTbes
aHalli3 KOMITOHEHTIB mopTdens Ha BiIMOBITHICTH
cTparerii miJInpueMCTBa.

Eran 2. IpymyBaHHA mnpoekTiB B moptderi.
IIpoexktnn pos3buBatoThess Ha rpynu. Koxna rpyna
NPOEKTIB mopTdens Mae BiIIOBIAHUI HAOIp KPUTEPIiB.
Po30uTTSI  iHBECTULIMHO-OYiBEIbHUX IPOEKTIB  Ha
TpyNX JO3BOJNISE 3pOOHUTH YIpaBIiHHA MOpTdereM
MIPO30PUM, TAKMM YHHOM IIOB’S3YIOUHM TIPOEKTH 3
[UISIMH 11 IIPUEMCTBA.

Etam 3. Ouminka Ta BifgOip MPOEKTIB B MOPTQEIH.
Po3poOmsrorecst  kputepii 1 3BaxeHI ITOKa3HHUKH, 3a
JIOTIOMOTOI0 SIKUX TMPOBOJUTHCS OIliHKA IHBECTHUIIIHHO-
OymiBEeIbHHUX MPOEKTIB. AJITOPUTM pillIcHHS Ii€l 3a1adi
3aNleKUATh  BiI  PIBHA  3pUIOCTI  MOPTQETHHOTO
YIpPaBJIiHHS HA MiANPHEMCTBI.

3amava OMIHKU Ta BiOOPY MPOEKTIB 10 HOPTHEITIO
3aCHOBaHA Ha SKICHOMY 1 KUIBKICHOMY aHali3ax
MpoekTiB  mopTdens. MeTor SKICHOTO aHamizy €
BUSIBJICHHSl HaWOUIbII NPUBAOIMBHX 1HBECTHLIHHO-
OymiBeTTbHUX MPOEKTIB 3 TOYKH 30pYy peaiizarmii mine i
3aBiaHb crparerii mianpueMcTsa. KpurtepisiMu skicHOTO
aHalizy MOXYThb BHCTYIATH: BapTiCTh, pPHU3UKH 1
HiHHICTD TpoekTy mans Oi3Hecy. I[pymm mpoexTiB
mopTdens MOPIBHIOIOTECS MK COOOK 32 €IWHUM
HaOopoMm KpuTepiiB. B paMkax KOXKHOTO KpHUTEpiro
PO3pOOIIAIOTECS 3BaXKEHI MOKAa3HWKU (Barw), Ha OCHOBI
SIKMX TIPOBOAMTHCS OIIiHKAa 1 (OPMYETBCS MEperiK
«PEKOMEHJIOBAHHX» MPOEKTIB.

3amns Kpamoro Po3yMiHHS 1 HAOYHOCTI SKICHHUI
aHaJi3 MoHa 300pa3utu rpadidHo.

Ha puc. 1 npencraBieHO aHANITHYHUKA 3pi3 1O
MPOEKTaM TPYI MOpT(es IpH 3iCTaBICHHI apaMeTpiB:



Yipasiiags po3BuTKoM TexHouorii 2020

Pm3uky mpoekty (Topu3oHTaIbHA Bich), LIiHHICTE mus
OisHecy (BepTHKajbHA Bick), BapricTh mpoekTy (po3mip
KoJIa) Ha Oynb0anIKoBiii iarpami:

LlinHicTb agnA GisHecy
4
3,0
3
2.5
2
1.5
1
0.8

0 T T T
0

1 Pu3mnku

Puaukn
2

1.2

2.6

ia 21
2a 25
0.5 1

Mpoekt LinHicT
23
3.2

1.5

Butpatu
MpoekT & 10
Mpoext 4
MpoektB
Mpoekt e

MpoekT a

Wom o e

Mpoexrr

Pucynox 1 - Ananimuunuii 3piz no npoexmam nopmeens

Eman 4. Busnauenus npiopumemie npoeckmig y
nopmepeni. Ilpoektn, mo Oyau BimiOpaHi Ha erami
SIKICHOTO 1 KIUIBKICHOTO —aHalli3aX, PaHKYyHThCI 3a
BCTQHOBJICHUMH KPHTEPisIMH, IO XapaKTEepU3YIOTh,
HAINpUKJIa], 3HAaYCHHS Ta TEPMIHOBICTh BHKOHAHHS. 3a
JIOIIOMOTOK0 IIMX KpUTepiiB  (QopMyeTbCcst peHTHHT
KOMIIOHEHTIB y Tpymi mopTdens. [IpioputeTun mpoeKTiB
BCEpPEOMHI TPYmHM  MOXYTh OyTH  PO3CTaBIICHI,
HAMPUKIIA]], Ha OCHOBI 3iCTaBJICHHS 3HAYCHb MTOKA3HUKIB
MpUBAaOIMBOCTI Ta IIHHOCTI MPOEKTY 13 3aralbHUM
3HAUYCHHSIM BHUOpaHHX IMOKA3HHKIB MO TPyHi mopTdens,
abo x 1o BchoMmy mopTdenro mpoektiB. [lepernik
MOKa3HUKIB JJIsl 31CTaBJIEHHS MOXe OyTH aHaJIOTiYHUM
JI0 Tepenmiky, 10 BHKOPDUCTOBYEThCA Ha  eTami
KUTBKICHOTO ~ aHaji3y TMpPOEKTIB. 3a  IOIMOMOTOO
BU3HAYEHHsI MPIOPUTETIB MPOEKTIB MopTdens MOoxHa
BHIUIATH Ti TPOEKTH, IO TPHHECYTh HAHOUIBIIY
BATONy I OymiBEeTHHOTO K1
BIUIMBAIOTh Ha PE3y/JbTaTH peasizallii BCboro moptders

2.

T ATIPHEMCTBA,

Eman 5. Banancysanusi nopmgbens. Ha nanomy
eTarni aHaTi3yIOTh YU MPU3BOIATH MPOEKTH MOPTQEITIO
JI0 JOCATHEHHsI CTPATETiuHUX I[JIeH, Yu BigOyBa€eThCs
OTpPHUMaHHS KOHKPETHUX BHUTo[. ICHye 10CTyITHHUIA MeTOx
OLIIHKH, 10 TIOKa3ye B SKii Mipi HOPTQeb 3HAXOAUTHCS
Yy  BIONOBIZHOCTI 3  IONYCTUMHMH  PH3HKAMH.
[NepeBipstoTh IKMM YMHOM TTOPTdENb 30a1aHCOBAHO, 5K
BUKOPUCTAaHUH CTPYKTYpOBaHMH 1 TOCIITOBHUH METOIH

OIIIHKM 1 Y3TO/KCHHSA CYKYITHOCTI KOMIIOHEHTIB
noptdens. BaxiauBo Takok BiIMITUTH YW iCHYE
MOPIBHAHHICTh ~ cepell  MOPT(ENbHUX  KOMIIOHEHTIB

PI3HUX THIIIB.
Ti KOMIOHEHTH, IO 3a pe3yAbTaTaMU OINHKH IX
BHECKY B  JIOCSATHEHHS  CTpaTeridyHuX LI,

BiINIOBIiJAIOTE BHMOTaM, BHOCATbCI B HOpPT(eNnb
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TIPOEKTIB.

3 1i€l0 METOI BUKOPUCTOBYIOTHCS BCTAaHOBJICHI
KpuTepii BizOOpY. Koxnomy KOMIIOHEHTY
NPU3HAYAETBCSl  MPIOPUTET,  Jaji  OanaHCyeThes

3arajJbHUM  3MICT.
HaBeJIEHa Ha puc. 2.

Cxema xpwurepiiB OarmaHCyBaHHSI

) BrNag 8 AOCATHEHHA CTpATErivHMX Winedh

)

PatpyBaHHA BRNA0Y B AOCATHEHHA CTPATENqHIX LINEH Ta (GOPAY BARHA LIHHOCTER
opraHizauii

) BnAMBE Ha HeBia'eMHUA PHU3KHK

) PaHMUpPYBaHHA BNAMBY HA HEBIA'EMHMIA PHIMK

) BRAME Ha HARBHI pecypcw

) Bnaus Ha pu3nkK nopTdena

3AaTHICTb | MOMNMBOCTI OpraHisaull abcopByBaTh CyryNHICTE 3MIH 3 BNPOBAPKEHHA YCIX
KOMNOHEHTIB nopTdento

)

Pucynox 2 - Cxema kpumepiie 6anancysants nopmaeeno
iH8eCTMUYIiHO-0Y0i8eTbHUX NPOEKMIE

Kpurepii, mio Bu3Ha4YeHi HA puc. 2, JO3BOJSIOTH
oOparn  BIANOBIAHI  NPOEKTH, M0  chopMyIOTh
IHBECTHILIIHHO-OyMiBeIbHUNA  mopTdens. Y  pasi
BUSIBJICHHS 3HAYHUX PO30DKHOCTEH MDK MOKa3HUKAMH
rpynd  moptdens  JOOLUIBHO  MPOBECTH  IPOLEC
OayaHCyBaHHS Ta 3IVIAJUKyBaHHS.

BaxxnuBuM acnekToM OallaHCYBaHHA MOPTQEo
SBISAETBCSA IUIAHYBaHHS PECYpCHOro 3abe3medeHHs 3a
KOMIIOHEHTaMH TOPT(eNto, sKe IOBUHHO BECTHUCA
BIJITIOBIZTHO JI0 BCTAHOBJCHHUX PECYPCHHX OOMEKCHb
IUsL TIeBHOTO TIPOEKTY B Iepiomi. 3a IONOMOIO0
nporpamHoro 3abesmneueHHss MS Project MOxiuBO
peanizyBaTd JaHUHA MiAXid.

BucHoBku
B npoueci  dopmyBaHHS ~ IHBECTHLIHHOTO
NOPT(ETI0 KOMIIaHisIM BaXKJIMBO IIPOBOIUTH MONEPEAHIH
aHaji3, OI[HKY Ta BIiAOIp THX MPOEKTIB, MIO

JIOTIOMOXYTh JOCSTTH HaWBUINIMX MOKa3HHKIB. [Iporec
(¢opMyBaHHA TMOPTQETO0 MICTHTE y €00l JeKiiTbka
€TaIliB, BAXJIUBO 3IIMCHUTH 1X BCi sKicHO. [IpaBUIBHO
BiliOpaHi MPOEKTH MOPT(HEN0 JOMOMOXYTh JOCSATaTH

IIOCTABJICHOI METHU 3 HAUMEHIIUMU BUTpaTaMu, Yy
BCTAHOBJICHI TEPMiHHU Ta 3 HATMCHIIIMMHU PU3UKAMHU.
Cnucoxk Jiteparypu
1. Crymnmikep I'JI. Ilomo mepcHeKkTHB pPO3BHTKY

HisitbHOCTI OyaiBenbHuUX mignpuemcts Yipainu [Tekcr] / TJL
Crynnikep // Cxigna €Bpoma: eKOHOMiKa,
ynpapiiasi. — 2016. — Bum. 1 (01). — C. 86-90.

2. Monokanosa B. M. Merononoridai 3acagu
mopTdeTbHO-0PIEHTOBAHOTO YIpaBIiHHS PO3BUTKOM
oprauizaniid [Texcr] / B. M. Momnokanosa, I. K. [Ipomin //
Bicauk [IpuaninpoBchkoi Iep:kaBHOI akaneMii OyIiBHHIITBA
ta apxitekrypu. — [I. : [IJJABA, 2013. — Ne 5. — C. 57 — 64. —
puc. 2. — tabm. 3. — bi6miorp.: (10 Ha3B).

OizHec Ta
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YK 004.89+336.713

Baaina Ogena IBaniBua

K.T.H., mouent kadempu [TTITaMII, orcid.org/0000-0001-6925-0794
Kuiscokuti nayionanvrnuil yHisepcumem 6yoignuymaea i apximexmypu, Kuig

be3kuyoenko Ipuna CepriiBna

K.T.H., morieHt kadempu [TIITaMII, orcid.org/0000-0002-9149-4178
Kuiscokuti nayionanvruil ynisepcumem 6yoignuymaea i apximexmypu, Kuig

Byuenko IOpiii I1aBioBny

K.¢.-M.H., onent kadexpu MATaTH, orcid.org/0000-0003-4806-9587

HTY «Kuiscoxuti nonimexniynutl incmumymy, Kuig
JlaG:knHcbkuil Bosiogumup AnarosiiioBuy

K.T..H., goueHT kadeapu AIIEITC, orcid.org/0000-0003-0970-770

HTY «Kuiscoxuti norimexniynui incmumymy, Kuig

KJIACTEPHUH MIAXIJ 10 JIATHOCTYBAHHS CKJIATHAX CUCTEM

Anomayin:  cpopmynvosani

3A60anH  npoyeoypu  OideHOCMY8aHHS]

cmawy CKIAOHUX cucmenm,

nepepaxoeami nepesazu YeHmpanizoeaHo2o nioxo0y 00 MeXHIYHO20 Oia2HOCMYBAHH:, 6KA3AHI Memoou
niosuujerHs 8ipo2ionocmi diacHocmuyHol inghopmayii.

Knrouoegi cnosa: diaznocmysanus cmany, CKi1aoHi cucmemu, po3nizHA6AHHA HAO3GUYATIHUX cumyauii,

ananiz 6azamosuMipHux uacosux paoie.

Beryn

CkJajiHi TeXHIYHI CHCTEMH y 0arathbOX BHIAIKaX
KOHTPOJIIOIOTHCS  KOMITJIGKCHOIO CHCTEMOIO JaT4YHKIB,
sKa BHACIIJIOK iX MPOCTOPOBOrO PO3MOALTY, 3 OJHOTO
OOKY, /O3BOJIIE  OTPUMYBAard  OiIblI  BIPOTiAHY
iHpopmalito, ane, 3 IHIIOTO OOKY, YHEMOXJIHMBIIOE
OTPUMAaHHS  XHOHMX  CHTHAJNIB Ta  YCKIAIHIOE
IHTepIpeTalifo MPaBAUBOI iHPOpMAIII.

Mera

[ToOymoBa, IpyHTYIOUNCH Ha KJIACTEPHOMY aHaNi3i,
CYKYITHOCTI JaT4uKiB, iH(QOpMaList Bij SKKUX 3a0e3mneuye
BiporimHy iH(poOpMamifo Ui KOXHOTO  €JEeMEHTa
cucteMu. [IpooBXKeHHS Py CIOCTEPEIKESHb METOIAMH
0araToOBUMIPHOTO CIICKTPAIBHOTO aHAIII3Y.

OCHOBHA YaCcTHHA

IIpu miarHOCTYBaHHI CTaHy CHCTEM, SIKI MICTATh
pO3MOiIEHy Y TPOCTOPi  CYKYNHICTh  €JIEMEHTIB
(HampuKIaa, NaporeHepyIUYnX Ta €HEProreHepYOUHX)
TPaJULIHO BUKOPUCTOBYIOTh JIaTYMKH MEXaHIYHHUX Ta
aKyCTHYHUX KOJNHMBaHb. Y 0ararbox BHIagkKax HaOip
TaKuX JATYUKIB, 3 OJHOTO OOKY, JO3BOJSIE OTPUMYBATH
6inpII BipoTigHy iHpOpPMaLio 3aBISKH TyOIIOBaHHIO, a
iHmoro OOKy yTpygHIOe i iHTeprperamilo dYepes
B3a€EMO3AJISKHICT BXIJIHUX CHUTHANIB I8 PI3HHX
JaTdukiB.  TakMM  YMHOM,  BHHHKAIOTh,  OKpIM
TPamuIiMHAX 3a/4a4 BHAUICHHS TPEHIIB IHHAMIYHHUX
CHUTHAJIIB, MIBUIKOCTEH

BCTAaHOBJICHHA 3pOCTaHHA

o1

aMIUTITY]l Ta BUSBICHHS BIIXWIEHb Yy aMIUNITYIHUX 1
(ha30BUX CIIEKTpax, TaKi JOMATKOBi 3amadi [1]:

e BHIUTCHHS 3 iH(pOpMAIii, MO HAIXOAWUTH BiJ
KOHKPETHOTO JIaTYMKa, CKJIAJ0BHX, i
BiJl KOXXHOTO KOHKPETHOTO  €JeMEHTa

KOKHOI'O SIKI
MTOXOAATh
CUCTEMH;

° SIKI

BUKOPUCTAHHA CI/IFHaHiB, MAaKTb OAHC

JDKEpesIo, alieé HaaXOAATh BiJ PI3HUX JAaTYMKIB, IS

OLTBII ~ BIPOTIMHOTO  BHU3HAYCHHS  XapakTepy  IX
TOXOJIKEHHS;

® BCTAHOBJICHHS 3B’S3KIiB MK  CHIHAaJIlaMH,
OTPUMYBaHMMH Bl OJHOTO JpKepella, Yy pi3HHX
YaCTOTHUX Jliala3oHax;

® BU3HAUCHHS B32€EMO3JISKHOCTEN MiX
CUTHAJIaMH, OTPHMYBAaHHMHU Bill pI3HHX €JIIEMCHTIB

CHCTEMH, 3 TOUKH 30pY IX B3a€EMHOTO PO3TAIlyBaHHS Ta
TeXHOJIOTTUHUX 3B’s3KiB. [IpM po3B’s3aHHI BKa3aHOTO
KOMIUIEKCY 33jlad €  JIOUUIbHUM  BHUKOPUCTaHHS
HEHpPOHHOI MepeXi, HaBYaHHS SKOI 3HIHCHIOIOTH,
BUKOPHCTOBYIOUM TECTOBI Ta TMepeBipodHi Habopu
JaHWX, OTPUMYBaHI B PI3HUX pEeKHMax pPoOOTH
CHCTEMHU.

BpaxoBytoun 3HayHy KUIBKICTH JaT4MKiB, SKi
«OOCITyTOBYIOTB» CHCTEMY, B MEpIly uepry mijajsrae
po3B’si3aHHIO TpoliemMa IXHBOI Kiacrepu3auii, ToOTO
BUSIBIICHHSI CYKYITHOCTEH JaTYWKiB, IO OTPHUMYIOThH
BiporizHy iH(opMaliro BiZ TOT0 caMOro eJeMeHTa
cucremMu. Jlasg 1bOr0 HAWOINBII TNPHPOIHUM €
BUKOPUCTAHHS METOJLY BHUSIBICHHS CTPYKTYp, IO

IPYHTYETBHCS Ha KIACTEPHOMY aHajli3i Ta MeToaax Teopii
rpadis [2].
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PosrnsiHemo Tpad, BepIIMHAMH SIKOTO €  BCi
ICHYIOUl JTaTYMKH Ta MOXJIMBI JDKEpesia CHUTHAIIB, IO
CHpUIMAIOTBCSI HUMH. B OCTaHHBOMY  BHIAJKy
«BEPUIMHM» HACHpaBIi CyTh MPOCTOPOBI 00’€KTH, aie
IIe He BHKIIIOYa€ MOXIIMBOCTI 1moOymoBu pebep rpada 3
BapTOCTSAMH, IO BiANOBINAIOTH BIACTAHAM MK
BepuMHaMu (I BiACTaHAMH MDK IPOCTOPOBUMHU
o6’exramu M Ta N po3ymieMo BemTHUHHY

D(M,N)=mind(x,y)

xeM ,yeN

ne d(Xx,y) — TpaauiiiiHa BiACTaHb MK TOYKAMHU
X,Y BIAMOBITHUX 00’€KTIB.

Bu3HauuBIIM IEBHUIA MOPIT BiCTaHI, BUIATHMO 3
rpada pebpa 3 BapTOCTSIMH, SKi HEPEBHINYIOTH IICH
TIOPIT, SIKIIO € CTOCYEThCS BiJCTaHEH MK JaTIHKaMH
Ta JpKepenaMu iH(opMariii, Ta MEHIIUMH, SKIIO HACTHCS
PO BIJCTaHI MiX JaT4MKamMH. Y OCTaHHbOMY BHUIAJKY
¢dopMyroTh Tpad, MO CKIANAETBCA 3 BIAMOBITHUX
JaTuuKiB, 1HQopMmaris, 3HATa 3 BEPUIMH SKOTO,
BUKOPUCTOBYETBCS Ui B3a€EMOIIEPEBIPKH,  TOOTO
MiABUINEHHS BIPOTITHOCTI OTpHMYyBaHOI i1H(OpMAIII.
ITocTynoBo 3MeHIIyI0dM MOPOTOBE 3HAYCHHS AJIs pedep
MEpIIOro THUIYy Ta 30UTBLIYIOUM JJisi pedep APYyroro
TUITY, OTPUMAEMO Yy TEpHIOMY BHUNAAKY HE3B’SI3HUH
rpad, po3KiIag AKOro Ha MArpady BU3HAYUTH IEPBUHHY
KJIaCTepH3allil0 CHCTEMH, Yy JpPYroMy > BHIAIKy
oTpuMaeMo Tpad, CYKyNHICTh BEPIIMH SKOTO, L0 €
JaTYNKaMH, BU3HAYaTHME MOXIIMBICTH «IIEPEXPECHOI»
(y ToMy 4HciHi 3 BHMKOPHCTaHHSIM Ma)KOPHUTApPHUX
MpoIeyp)  MEPEBIPKH  BIPOTIAHOCTI  OTPHUMAHUX
pesynbrariB. [IpoBeneHHs Takoro poxy Kiactepu3arii
U1 00’€IHAaHHS, 3 OJHOTO OOKY pKepen iHpopmarii Ta
1l omepXkyBa4iB, Ta, 3 IHIIOrO OOKY, OJCpPKyBadiB
iH(pOpMAIii 3 aHAOTIYHUX JKEPEI, TO3BOJISE, 3 OJHOTO
00Ky, (hopMyBaTH OOTPYHTOBaHY CTpATETiI0 PO3BUTKY
Mepexi JaT4MKiB, a 3 iHIIOro 00Ky — OTPHUMYBAaTH Bij
HUX HaflOLIbLI BipOTiZHY Ta yOe3leueHy BiJ MOXKIJINBOI
BTpPaTH YAaCTHHH MJaTYWKiB iHpopmamnito. [lomanemie
JOCHiKeHHsT  iH(opMarii  3HIHCHIOETBCA — IUIAXOM
BUKOPUCTaHHS 6araToBUMipHOTO y3araJbHEeHHs
CHHTYJISIPHOTO CIIeKTpaibHOTo aHamizy (Metom MCCA)
[3]. Cepen iHIIOrO, BUKOPHUCTAHHS TAaKOTO METOLY
JI03BOJISIE IIPOJIOBXKYBATH» PAJl CIIOCTEPEkKEHb, TOOTO
MPOTHO3YBaTH MOJANbINy iH(OpMAII0 Bil CHCTEMH,
30KpeMa, 3aro0iraTn BAHUKHEHHIO aBapiifHUX CHTYaIli.

BucHoBku
Onucannit  MeTon  Kiactepusamii  jpKepen
nmepBUHHOI  iH(opMarmii mpo CcTaH IOCHiAKyBaHOL

CHCTEMH JO3BOJISIE, CEpeA  IHIIOTO, BHIIISATH
OTPUMAHUX CHUTHaNax sK TpeHau (y Mepury dvepry
JHIFHI Ta eKCTIOHCHIIabHi), MEPiOINYHI KOMIIOHCHTH
Ta myMH. BaXIuBo, IO MPpHU IBOMY HE € HEOOXiJTHOIO
iHpopMalis TpPO mMapaMETPUYHUN BUILII TPEHXY,

B
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ICHYBaHHS Ta TIEPIOAMYHICTh KOJWBAJHHUX KOMIIOHEHT.
IIpu mpoMy Iy’Ke iICTOTHOIO € BiJICYTHICTH BUMOTH IO
ICHYBaHHS SIK TPEH[IB, TaK i KOJHMBAJIbHUX KOMIIOHEHT,
Ta IX mapaMeTpiB. Y TOH ke yac, NonepeHi TEOpeTHYHI
JNOCTI/DKCHHSI CHUCTEM, $KI pO3DIAJAIOTHCS, 3a3BHYAil
J03BOJIIFOTH BU3HAYATH K POOOUi YaCTOTH KOJIHUBAHb TT.
€JIEMEHTIB, TaK 1 «KpUTUYHI» (TIOB’s13aH1 3 BIAXUICHHIM

Bil  HOpPMaJbHHX  pEXHUMIB  (YHKIIOHYBaHHSA).
BusiBneHHs HasBHOCTI OCTaHHIX € 00OB’SI3KOBUM
€JIEMEHTOM  PO3DIIHYTOTO  allTOPUTMY  KOHTPOIIIO

(YHKIIIOHYBaHHS Ta Peali3yeThCsl IUISIXOM II€PEBipKH
BIIMOBITHUX CTAaTUCTHYHMX TiIIOTES.

Chnucok Jiteparypu

1. benos II. I. CuctemHblil aHaIU3 U MOAEIHPOBAHUE
OIIaCHBIX TIpoIeccoB B TexHocdepe. Mocksa: Axanemus,
2003.

2. Karaes C. I., Karaece M. HO. Maremarnuyeckuii
METOA M QJITOPUTM CXKaTHs MHOTOMHOTOMEPHBIX BPEMEHHBIX
psmoB. Jokmaast TYCVYP. 2012. Ne 1 (25), u. 2. C. 208-212.

3. CrenmanoB /JI. B., Tomsumuaa H. D. Bapuants
MeTola «TyceHHMIa»-SSA s TPOTHO3a MHOTOMEPHBIX
BpeMeHHBIX psoB. Tpyas! IV MexnyHaponHoi koHbepeHIn
«Mnentudukanust cucteM M 3amaddl ynpapieHHs». Mockaa:
Wucrutyr mpobnem ympasnenuss um. B. A. Tpanesnuxosa
PAH, 2005. C. 1831-1847.
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VIIK 004.925

€pykaeB Auapiii Birasiiiopuu

K.T.H., norenT kadeapu IT, orcid.org/0000-0002-9956-3713
Kuiscokuti nayionanvruil ynisepcumem 6yoignuymea i apximexmypu, Kuis

TI'on Baagucaas BosiogumupoBuy

K.T.H., morient kadempu IT, orcid.org/0000-0003-4384-4011
Kuiscokuti nayionanvrnuil ynisepcumem 6yoignuymea i apximexmypu, Kuis

Bamyk IBanna €BreniiBna

cryaenTka 3-ro Kypey kadenpu IT, orcid.org/0000-0002-8158-9237
Kuiscoruti nayionanvruil yHisepcumem 6yoisHuymea i apximexmypu, Kuisg

BILJINB IHOOPMAIIMHUX TEXHOJIOI'TH I PO3BUTOK KOMIT'IOTEPHOI
T'PA®IKH B CYYACHIN CIILIJIBHOTI

Anomayia: 'y wyit cmammi po321A0AEMbCA OCHOBU DPO3BUMKY, BNHAUSY KOMN tomepHOi epagiku 6
menepiuiHbOMy NOKOMIHHI, A MAK CAMO CHMBOPEHHSI NPoYecy HABYAHHA 3a OONOMO2010 KOMN HOMepHUX
mexnonoziu. Komn romepni, yugposi mexnonozii nocioaioms 8axciuse micye 8 HAwl 4ac, OJisi CYYACHUX
modeil ma Jnooeli Oilbl 36UYHUX 00 CMApo20 CNnocody Jcumms, uepe3 me ye BUSHAUEHHS €
piznocmoponniv  ma ueuwimkum. bBez komn'tomepnoi epaghixu (epaghiunoeo Ousaiiny, mynemumeoia,
epagiunoi apximexmypu ma in.) He 0OMUHAEMbCA Hi 00HA cYyYACHA MyTbmumedilina npoepama. Poboma
HAO 2pagiunoIo YaCMUHOIO NPOEKMy CIAHO8UMb OLILWICMYb YACY 8 NPOSPAMICICHLKUX KOMNAHIAX

Kniouoei cnosa: (IT)inpopmauiiini mexnonozii; mexuonocii 'y cycninocmei; (KI)xomn’tomepna
2paghika; po3eumox mexHonozii; cycniibcmeo.

Beryn

B Hamomy cy4acHOMY CYCHiJIbCTBI KOMII IOTepHA
rpadika 3aCTOCOBYEThCS MPAKTHYHO B YCiX cdepax
Ie oytu ¢oro,
uTFocTpamii B JKypHallaX, B COLIANBHUX MeEpeax, Ha
TeneOayeHHI. Veinsaka MYJIBTUMETia 1110
BHUKOPUCTOBYEThCSI B YItOONEHIH Bimeorpi 4u Ti cami

IOBCAKACHHOI'O  KHUTTHA. MOXYTb

>

cnenedexru 3 yaroOiaeHOro ¢GinbMy — Iie BCE BeJIMKa
CyuacHa iH(pOpMaTu3aIis
cycrinbeTBa piskBitae . [IIBHIKO 3MIHIOIOTBCS METOIHM ,

YaCTHHA HaIIoIo JKHTTA.

poni  ,mpudioMd  UIS  TIATOTOBKA — MaWOyTHIX
mpodeciitanx  cnemiamictiB. Ha cporogmi IT -
HANTIOMYISIPHI LT crocio TUTSL MM ABUIIIEHHS
IHTEJIEKTYaJIbHOTO , OCBITHBOTO piBHs JroAMHH. Tak
caMO TEXHOJOTii 3aliMaroTh BaXKIMBE Micle B

COLIIaJIbHOMY JKHTTI JIFOZIeH, aJpke 3apa3 B OCHOBHOMY
CIIIKyBaHHA MiX CO0OI0O , B HEBENMKHX TPYNKaX Ta
BEJMKHUX KOJEKTHBAX MPOXOAUTH Yepe3 COI-MEpexki B
SIKMX JIIOIW JTy)K€ YacTO BUKOPUCTOBYIOTH LIIOCTpALii
JUTsI BAPAXKEHHS CBOIX eMOIIii Ta mouyTtis [1].
IIpamoBatu 3 KI' - onue 13 HaOLIBIT TOMYIIIPHAX
HarpsMkiB aust kopuctyBanHs [IK. Takum Bugom IT
KOPHCTYIOTHCSI HE TUIBKM NpOo(decioHay 3a XyJ0)KHBOTO
O0Ky(XyIOKHUKH, TH3alfHEpH, apXiTeKTOpH), a i Jroan
IHMMX Bigomux npodeciit i HampsiMkiB. Ha Gararbox
BIZIOMHX MiJNPHUEMCTBAX , Yy BEIMKUX KOMIIAHIsAX
BHHUKA€ HEOOXiTHICTh PEKIIAMH, IKY TaKOXX CTBOPIOIOTH
3a gomomoru rpadiku. Ile moxyrs Oytm Oykierw,
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JIMCTIBKY, PEKJIAMHI OTOJIOLICHHS B JKypHalax, razerax
Toio [2].

B Oynmp-sikiii opranizarmii morpiOHa KOMIT IOTepHA
rpadika s THX M {HITAX TOTpeO.

Meta

Mertoro 1€l CTAaTTi € BUSIBICHHS MOXIIMBOCTEH
JUIS
(dhopMyBaHHS TEHEPIIIHLOTO CYCHUIHLCTBA Ta PO3YMIHHS
MaiiOyTHBOTO ITOKOJTiHHS.

BUKOPUCTaHHs  1HGOPMAIIHHUX  TEXHOJOTIH

OcHoBHA YacTHHA

Po3Burok IT mae 3HayHE MicIe B TeNepilIHBOMY
cycninbeTsi. Moro BIUIMB € JyKe BENTMKHM, ajpke came
IT pomomaratoTh CHIJIKyBaTHCS JIIOASIM Ha Oyab sKii
BI[ICTaHi, 3 PI3HAMH YH OJHAKOBHUMH BIIOJJOOaHHSIMHU.
SIky x pornb B boMYy rpae rpadika? Hacammepen mromu
BHCIIOBIIIOIOTh CBOi emorii omuH miepen omuuMm. Lle
MOXKHa 3pOOHTH 3a JIOTIOMOTOI0 BHpa3zy OONWYYs, CIiB
TOIIO. A MOXXHa 32 JONOMOIOI0 PI3HUX ITFOCTpALii
ctBopenux KI. @®oTo, KapTHHKH, CTikepH B pi3HHX
COIIaJIbHUX MEpeXax i MECeHIKepax , MOCTH Ta iHIIe —
e Bce € cnocobom crinkysanns 3a KI' [2].

BukopuctanHs KOMII'IOTEpiB U IiJTOTOBKH Ta
BIITBOPEHHSA 300pakeHb II¢ HEBiI'€MHAa dYacTHHA
pobotu mporpamicTchkoi kommauii, amke 6e3 KI' He
o0ilineTscst HI ofHA MynbTHMeniiiHa mporpama. Huwi
iHpopMariitHi TEXHOJIOT1] CTaIu
KOMIIOHEHTOM  COLIaNBHOI  peabHOCTI

ICTOTHUM
i MOXyTb
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po3msmarucs Ak (GakTop, MO0 BIUIMBAE Ha BCi cdepH
KHUTTEMISTIBHOCTI CycIibeTBa [4].

B ocsiti KI' Takox € nyxe BaxianBoro. Bona
MOJIETIIIYE YBECh HAaBUIBHUX Iponec. MokHa 3po0uTH
HE 3BHYaliHy JOIOBiib, a IOKAa3aTH BCE B SCKPaBHX
¢apbax. Tak camo BUKIamadi MOXYTh 3aI[iKaBUTH CBOIX
CTYAEHTIB, BUMTENl CBOIX yYHIB, a BUXOBATelli CBOIX
BuxoBaHis [3].

CyuacHuit eTar PO3BHTKY CyCITTbCTBA
XapaKTepH3YETHCS 3POCTAIOUOI0 POILTIO iH(OpMAIiiTHUX

TexHoNoriif. BOHM aKkTMBHO BIJIMBAIOTh Ha CTaH
MOJITHYHOI, eKOHOMIYHOI, O0OOpOHHOI Ta IHIIKX
CKJIaJIOBUX Oe3rexu JIepAKABH. HeoOxinnicTsb

BUKOPUCTaHHA iH(QOpMALiiHUX TEXHOJOTIH BXKE He
BHKIIMKA€E HiSIKUX CYMHIBIB, OCKUJIBKH TEXHOJOTiI — IIe
OIHA 3 HAMOLIBII JUHAMIYHO PO3BHBHHYTHX OOIAcTei
Cy4acHOTO Buxopucranus HOBHX
iHpOpMaLIHHIX [T ABUIIIATH
e(eKTHBHICTh MpOLeCY HaBYAHHSI, CIPHAE 3OIHCHEHHIO
nepexoy 10 HelepepBHOI OCBITH, BUPIIIYe MpOOIEeMy
JIOCTYITy 70 HOBHX JDKEpE Pi3HOMAHITHOI 3a CKJIaJIOM 1
¢dopmamu mpencraBneHHs iHpopmarii. [HPopmariitHa
TexHiKa Ma€ BeNnuue3Huit notexmian [3, 4].

PiBeHb KOMIT'TOTEpHOI CHCTEMU HaBYaHHs B PiBHIH

JKUTTSL.
TEXHOJIOTIH  J03BOJISIE

Mipi BH3HAYa€ThCS HE TIIBKH MPOrpaMmoro, a i
amaparHoi CKJIaJI0BO1
. Bx],]Ha. Brmxinma
IEdopMaE indopaaria
Mexami=m
Pucynox 1 — IT npedcmasneni y auensioi cxemu
BucnoBku
[ligBoassyn MIACYMKH MOXKHA CKas3aTd, IO

indopmauiitni Texuonorii (CYBJl, aucneruepchbki Ta
eKCIIePTHI CHCTEMH, TEKCTOBI Ta TAOJIHMYHI IIPOIECH,
KOMIT'1oTepHa rpadika i T/1.), TaKk 4M iHaKIIe BIUIMBAIOThH
Ha PO3BHUTOK CYCIIIBCTBA, TOMY III0 BOHH HEBiJl’€MHOIO
CKJIaJIOBOIO CYYacHOTO CYCITUIBCTBA.

HaBpsin un MOXXHA YSIBHUTH Cy4yacHe CYCIHLIBCTBO
6e3 IT. Ha croromni iX pe3yapraTH iX PO3BHTKY BasKKO
nependavynuTy HaBiTh JOCBiMYEHWM (QaxiBIsIM. Ale ,
3pO3yMiI0 , 0 B MalOyTHHOMY Hac CTOBiJICOTKOBO
OUiKy€e MOCh AYXe TPaHAiO3HE, TOMY IO HAIl CBIT
HaBiTh 3apa3 He CTOITh Ha Miclli. Bce Te mo 3apa3 mu
MaeEMO — IIe 3aciyra JIOIeH , SKi KOITKO, Ba)KO
TpymwiMcs B CBiff Wac , 1mo0 CTBOPUTH IIi cami
TEXHOJIOTIT , SIKUMH MH MOXEMO KOPHCTYBAaTHUCS U

>

BJIOCKOHAJIIOBATHCA 3apas.
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CIHENU®IKA THOOPMALIMHNX CEPEJOBMUIL B BY/IIBHULITBI

Anomayia: posenanymo ma 6U3HA4eHo NOMAMMSA IHMENeKMyaibHo20 Hpopmayitinozo cepedosuya 6

0yOigHuymei, 1oco ocobausocmi

ma cKnao,

BIOMIHHICMb 610 36UYAUHOI CcucmeMmu 3HAHb, 5K

VHIBEPCANbHO20 THMENIEKMYANbHO20 AN2OPUMMY OMPUMAHHA HOBUX 3HAHb, A MAKOXC 3ANPONOHOBAHUL MA
onucanuti nioxio 00 U020 oOocnidxcenHa. Busnauena ingopmayitina 63aemolis iHmenekmyaibHo20

cepedoguwa 06’ exkmy 6yOisHUYM8a 3 OMouyrouUM cepedosuujem. [lna inmenekmyaibHo20 cepedosuiyd 6

OYOi6HUYMEI BUBHAYEHO NOHAMMA Md OCOONUBOCMI THMELEKMYANIbHO20 «CHOCMEPI2alouo20 00 €kmyy.

Busnaueni HANPAMKU OMPUMAHHA ma NOUWMUPEHHS 3HAHb.

Kniouogi cnosa: inmenexkmyanvne cepedosunie; cucmema; 3HaHHA; Cnocmepicarouuii 00’°cxkm.

Beryn

B enoxy mBuAKOTO pO3BUTKY iH(OpMAIIHHUX
TEXHOJIOTI Ta 3 IIMPOKMM BIIPOBapKeHHsIM BIM-
TEXHOJNOTI B OymiBeNMbHIA Tamy3i IOCTae 3aBIAaHHI
po3miny iHpopMamii SK pecypcy [IUIsL CTBOPEHHS
CHCTEM ICHYIOUMX Ta OTpPHMaHHS HOBHX 3HaHb. [{o
IHTEJIEKTYaJIbHOTO KalliTally, SIKMH TpEeICTaBISETHCS B
¢opMi  IHTENEKTyalbHOTO  TOTCHINANy, BiAHOCATH
IHTENIEeKTyallbHy  CKJIAZOBY CYKYITHICTb  3HaHb,
KOMIICTEHI[II Ta 3B'AI3KIB YYaCHUKIB OYIIBHUIITBA,
CYKYIIHICTh HAsBHUX 3aKOHHHX MpaB Ha pE3ylbTaTH
TBOpYOI  [MISUTBHOCTiI,  NPHPOAHUX 1  HaOyTHX
IHTeNIeKTYalIbHUX 3I10HOCTe 1 HaBUYOK, a TaKoX

Hakonu4yeHi 0a3y 3HaHb 1| KOPUCHHUX BIIHOCHUH 3 1HIIUMHU
cy0'ekTamMu, i CTPYKTYpHUH KaIliTan — 3HAaHHS, OTPUMaHi
1 IHTerpoBaHi B JesKy CTPYKTYypy, ILIO peaiizye
crenianpHi 3axX0IM IO BIJOKPEMJICHHIO 3HaHb BiJ iX
IHAMBIMyadbHUX HOCIiB 1 TPENCTaBIAIOTH COOOK0
CTPYKTYpHI ~ KOMIIOHEHTH, KpuTepii Ta  piBHI
cthopmoBanocTi mpodeciiHOro cBiTONISIAY CYyO0'€KTiB

Oy/IiBHHIITBA, CTPYKTYpHI SIIEMEHTH OIIiHKH
IHTENIeKTYaJlbHOTO ~TOTEHIIaJy Ha OCHOBI MOJei
pe3yNIbTaTiB  AISUTBHOCTI, 1HTEJIEKTYalbHI CHCTEMHU
CTPYKTYpHOTO aHauizy 1 igeHTudikauii B cinabo

CTPYKTYpOBaHHUX MPEIMETHUX 00NACTAX OyIiBHUIITBA.

Mera

Metoro  pobOTH €  BHU3HAYCHHS  ITOHATTS
iHTeNeKTyanpHOoTo cepenoBumia OymiBHunTBa (ICH) 3
JUIS

y

BpaxyBaHHSIM crerudikn mpeaMeTHoi obmacti
nopanpmoi  Qopmanizamii y BHIIAAI  Kareropii
HanpsIMKy BU3HaueHomy podortamu [1], [2], [3].
OcHoBHa YaCTHHA
Bynemo i
cepeloBHILEM

pO3yMiTH IHTEJIEKTYaIbHUM

mpeaMeTHoi  o0racTi

3arajibHC
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CTaBJICHHS, OOI3HAHICTh 1 MpaKTHYHI [ii, 3aXoau 1
poLenypu JIlaHo1
VHIBEpCAJIIFHOI TpPEAMETHOi 00NacTi, CHpsMOBaHI Ha
BCTAHOBJICHHS 1 MMIATPUMaHHS IHTEJIEKTYaJbHOI CUCTEMHU

y3araJbHeHOTO cy0'exra

KO)KHOTO Cy0'€KTa 1100 KOHKPETHOI MpeIMeTHOI
obnacTi, sK migoOiacTu. IHTeNeKTyanbHE CcepeoBHUIIe
TIPEeaIMETHOL obOmnacti MICTHTH

yHIBepCaJlbHUN

IHTEJIEKT SIK

QNrOpUTM, 3/IaTHUH  CTBOPIOBATH
QITOPUTMH BUPIIICHHS KOHKPETHHX, B TOMY YHCIHI,
HOBWX, PaHille HEBiIOMIX 3aBIaHb.

CepenoBuiiamu ICHYFOUHMHU pamKax
inrenexTyanpHoro cepenosuina Oyaieauirea (ICB) e:
eKCIIePTHI CepeIOBHUINA; PO3paxyHKOBO-JIOTI9HI
Cepe/IOBUINA; TiOpUIHE IHTEICKTyaJlbHE CEPEIOBHIIC
NPOEKTYBaHHS; pednexropHe
CepeoBHILe JarHOCTUKU
IHTEJIEKTyallbHE  CEepeIOBUIIE

ABTOMAaTH30BaHOIO YOpaBITiHHA

B

IHTEJICKTyalIbHE
imeHTHdiKamii;
ABTOMaTUYHOTO i

MpoLecaMu i
NPOEKTaMH; CepeloBHIla MpoQeciiHOl MiAroTOBKH, Je
TPaTUIifHO BUPIMIYIOTHCS 3aBAaHHS IHTEpIpeTamii
JAaHUX, J1arHOCTUKH, MOHITOPUHIY, HPOEKTYBaHHS,
NPOTHO3YBAaHHS, IUIAHYBAaHHs, HABYaHHS, YIPaBIiHHS,

Ta

MATPUMKHI OPUHHATTA pimieHb. B 3araipHOMy BHIagky
s ICh:
e B 33JaYax aHalli3y MOXKHA MHOXXHHY pillIeHb
riepepaxyBartH i BKIIOYUTH B CUCTEMY;
[ ]

B 3aJgadax

MOTEHIIHHO He OoOMeXxeHa

CHHTE3Y
i

MHOXXMHa  pillleHb
OyayeTbCsi 3 pillleHb
KOMITOHEHTIB 200 30BHIIIHIX MPOOIEM.

[Ipunuunosoro st ICB € HasIBHICTH
iHdopMariiiHoi B3aeMomii cepeloBHINA 3 peaTbHUM
CBITOM TI0 iH(OpPMAaLIfHIX KaHaJlaX i iCHyBaHHS BIUIMBY
i BaxumBocTi dactuH ICBH pocmimkeHHs Ha pi3Hi
cyO'extn Ta BHU3HaueHHs YyHiBepcaibHoi ICH s
CYKYITHOTO  Ccy0'ekTa (3HaHHS OTpPUMaHi  OJHUM
Cy0'€eKTOM MAalOTh BaXKJIHMBICTH I iHIIOro). B maHomy
BUNAJKy IITyYHUH IHTENIEKT BHCTYHAE SIK iHTepdeic
Mix cyO'ekramu . OmHak B ICH xokeH 00'ekT Hece B
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€001 anropuTMHU poOOTH 3 HUM, aJleé OKPEMi aJITOPUTMHU
HE 00'€IHYIOTHCS B CYNEPAITOPHUTM, a TPUETHYIOTHCS
JI0 THIIUX KJIaciB 00'€KTIB.

Jns ICb MOXIHMBO BU3HAYUTH IHTENEKTYyalbHUH
00'eKT, KW HA3MBAETHCS «CHOCTEPIrarodMii 00'€KT»
(CO). nst HBOTO XapaKTEPHO:

7. Pizni CO MawTh OJJHAKOBI KaHAIU OTPUMAHHS
iHpOopMaIii.

8. B pamkax ¢QikcoBaHOTO KaHAIy OTPUMAaHHA
cy0'exTrBHOI 1H(opManii, cy0'ekTuBHA iH(OpMaLis po
OJHE 1 TeX JUIsl KOHKPETHOTO mpeamMeTty i pisaux CO
B cepenHbpoMy 30iraerscs, To6To CO MaroTh ajeKBaTHE
cpuitHATTA B Mexkax ICBh.

9. Mix pizanmu CO icHye BepOaJbHHH, 3HAKOBO-
CHUMBOJIHUH, 00pa3HUil KOMYyHIKaI[IHHUI KaHATH.

10. Ins  koxxkHOro CO  CTOCOBHO  BIIACTUBOCTCH
npenmertiB ado cytHoctelt ICB icHye kpuTepiid:

[PUHSTHO - HEITPUMHATHO- BAWYXKE.

11.Koxer CO MoOXe YTBOPIOBAaTH  CBOIO
npeametHy obnacts B ICH.

12.Koxer  CO  acomifioBaHuii 31  CBOIM
CEpPE/IOBHUIIIEM.

13. Koxxern CO Mae cBOi BHYTpILIHI ysIBIECHHS HPO
ICB i ii BIacTUBOCTI, IIPEAMET i HOr0 BIACTUBOCTI, SIKi
MOXYTb OyTW iM TepenaHi 3a IOMOMOTOI0 OJHOTO 3
JOCTYITHUX KOMYHIKAI[IHHUX KaHaJax.

14.Koxxen CO Moxe Hakonmu4yBarH, 30epirar,
nepeaaBaTu cy0'ekTuBHy iHpopmanito B ICH.

15. Koxern CO moxxe pOpMyITIOBaTH METY CBOET Jii,
BU3HAUYaTH MeXaHi3M 1 JOCATHEHHs, 3IiHCHIOBATH
orpuMaHnHs iHpopMmarii i naBaru ii ouinku B ICB.

Ipu peanizamii CO iHTENEKTyalbHUX (QYHKITIH
HEOJMIHHO NPHUCYTHS iH(pOpMAIllis, sKa Ha3HBAETHCS
3HAaHHSMH 3 OpIEHTAIli€l0 Ha BHCOKOCIEI[iai30BaHi
3HaHHA K pecypc po3Butky ICB i pilreHHS IiIEOBOTO
KJIacy 3a/1a4 3 3aJJaHOI0 CKJIAIHICTIO.

Y ICBb 3HaHHS pO3TAlIOBYIOTBCS Ha OULIBII
BHCOKOMY DiBHI Yy3arajJbHEHHs, HIXK JaHi, BiIOMOCTI,
(axTH, TImoTe3w, MO0 CTAHOBITH iH(POpMAaIito. 3HAHHS
BIZIIrpalOTh  POJIb  CTPYKTYP, 3a0e3meuyoTh
OpraHizaiito JaHuX, BiIOMOCTe#, GakTiB, TriMmOTE3.
3HaHHS SK eKCTPAKIlsd 1 y3araabHeHHs iHQopMarii €
OinplI  crilfikuMu  iHQOpPMALIIHUMKM  yTBOPEHHSMH 1
CTBOPIOIOTH HIATPYHTSI IS IHCTUTYLIIHHOTO
OyniBHHMLTBA, M0 Oa3yeThcst Ha 3HaHHAX. 3HaHHA B ICh
— HOTEHUIHHUN pecypc 1 3HAHHS NPEICTABISIOTH COOO0F0
CaMOCTiHHWI BHJIl pecypcy, Cia0ko B3a€MO3aMiHHHUN
IHIIMMU BHIAMH PECypPCiB.

B indopmaniiiHoMy cepeqoBHIN OyHiBHHIITBA
KpIM iHTEJIEKTYaJIbHOTO 1H(GOPMAIIHHOTO CepeloBUINa,

K1

JUTSL STKOTO Oy/b-sIKa TiICHCTEMA iHTENIeKTyallbHa, ICHYE
cucTeMa 3HaHb — CHCTeMa, L0 BKJIIOYae 0a3y 3HAHb
KOHKpETHOI ~mpHKJIaaHOi oOmacti  OymiBHMITBA 3
MOXJIMBOCTSMH OOpOOKM 3HAaHb TMijJ JeTepMiHOBaHE
1oJie 3aBjiaHb, ISl SIKMX ICHYIOTh CT@HJAPTHI METOIH
BUPIMICHHS.
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OtpumanHs i sHanb B ICHh B
HaInpsMKy:

JOCBIA - 3HAHHA - MOJEJIb 3HAHb —
MOJEJIb OBF'€KTA — [IPEAMETHA OBJIACTD , ne
mpeagMeTHa — oOlacTh  JOCHIMKEHb  cyO'ekra, 3
BU3HAYCHHIM mepe  BU3HAUCHHSAM  BiJHOIICHb
«CHOCTEPEKECHHS», «HABHK», <«IOCBII», «IIpaBaay,
«ICTHHA», «CTaH», «IPOLEC», «HOMis», «IaHi»,
«00'ekT», IO Hece 3MICTOBHY iH(OpPMALil0 KaHANTIB, i
«3aBuaHHs», pobmate ICH  camoopranizyrouoro
iHpopMaLiiiHOT CHCTEMOIO, IO PO3BHBAETHCS, TAK SIK
MpoIec  B3a€EMOMil  €NEeMEeHTIB  iHTEJIEeKTyallbHOTO
CepelloBHUINA MPHU3BOJUTh O0'€KTHBHO /10 BUHHKHEHHS
HOBOTO TOPSIKY a00 CTPYKTYpH B CEPEIOBHINI, MO il
€BOJIOIIOHYBAaHHSA  BiJl YHCTO  IHTEIEKTyaJbHOTO
CepeloBUINla Ha eTali 3apOKCHHS B iHTEIEKTyaJlbHe
CepeloBUIlle B CYKYHHOCTI 3 CHCTEMOIO 3HaHb B
HACTYITHHX TMepiofax pO3BUTKY IUIAXOM IPOIECy

MOIIMPEHHS

i

MOCTYIIOBOi ~ HETePEepBHOI  KIMBKICHOT 3MiHH, IO
peaitizye siKicHI 3MiHM ONIEPETHHOTO CTaHY.
BucHoBku

1. BuzHayeHo  Ta  JOCHIIKCHO  TOHATTA
iHpopMaLifHOrO  IHTENEKTyaJbHOTO  CEpelIOBHIIA
OymiBHHIITBA.

2. BusHaueHi 0cCOONMHMBOCTI 3a7a4 aHajmizy Ta
cunresy ICB.

3. Bmsnaueno inrenekryanpHuil 00’€kT ICH 5K
«cmoctepiratoanii» 06’ext (CO).

4. Busnaueni HampsmMku po3Butky ICh Ta
TIONIMPEHHS 3HaHb.
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PO3POBKA ITUCTAHIIMHUX KYPCIB 3 EJEMEHTAMHU I'EMMI®IKAIII

Anomayia: Posenanymo 3azcanvhe nonamms eeumiikayii, ii nepesacu ma Heooniku. ORUCAHO 207106HI
emanu CMmeOpeHHsl 12p08020 MeXanizmy I 2euMighikayii HAGYAHHS, [2pPOBI eleMeHmMU 8 HAGUATLHOMY
npoyeci. JlocniodxceHo ma npOananiz08aHO OCHOBHI MONCTUBOCMI NO CMBOPEHHIO OUCMAHYIIHUX KYPCI8
naamgopmu Moodle ma iioeo dooamkosux niazinis, wo UKOPUCMOBYIOMbCA Ois 2etimiikayii HagUaHHA.
Ha ocnogi yboeo ananizy 3anponoHo6ano MemoouKy CmEOpeHHs OUCHAHYIUHUX KYPCi6 3 eleMeHmamu
eetumipirayii, Ky MONCIUBO SBUKOPUCMOGYSamu Ni0 uac niosuujenHs keanigixayii euxnadauie BH3 ma

3B0.

Kniouosi cnosa: nasuanvnuii npouec; oucmanuiiine naseuanns; Moodle; zeiimigpiayia; DGBL;

2eiimigpikayin oucmanyiiinozo Kypcy.
Beryn

3 yacy BUHMKHEHHS IEpIINX YHIBEPCUTETIB OCBIiTa
CTala OIHIEI0 3 HaWBXIHMBINIMX cdep ICHYBaHHI
JIFOZICHKOTO CYCIIJIbCTBA.

Cy4yacHi y4Hi Ta CTYICHTH JKUBYTh B
IHTepaKTHBHO-ITPOBOMY CEPEIOBHINI, iX MOTHBAIIA
0a3yeThCsl Ha 3aXOIUICHHI Ta BHHATOPOZi, TOMY IM He
I[IKaBO BYMTHCS 3a JOMIOMOIOI0 OCBITHIX MpOTrpaM, sKi
HE BiAINIOBIAIOTH BUMOTaMm dacy. Lle roBoputh mpo Te,
o0 BIOPOBADKCHHS HOBITHIX TEXHOIOTIH HaBYaHHS
3aJ1sl MiABMIIEHHS SKOCTI Ta MEPCIIEKTHBHOTO PO3BUTKY
CHUCTEMH BHUINOI OCBITH YKpaiHM € aKTyaJbHUM
MUTaHHAM. Ha chOTOAHI OJHMMH i3 HAWITOIIMPEHINX
OCBITHIX TpEeHIIB € JAWCTAHIiiHE HaBYaHHSI Ta
reiimicikaris [1].

ToMy  nmochiJUkeHHS  3yMOBJIEHE  IOTPeOoro
oprasizaiii npoQeciifHO-IIeTaroTi9HO1 i ITOTOBKH.

Mera

crarri

Mera — jochmiguté  TeiiMidikariro,
MIpOaHaJi3yBaTH TOJIOBHI €Talu CTBOPEHHS IrpOBOTO
MexaHi3My Ta reWmidikanii HaBuaHHA. Po3nisHyTH
ocHOBHI MoxJmBocTi 1uiarpopmu Moodle Ta ioro
JIONIATKOBUX IUIATIHIB, 1[0 BHUKOPUCTOBYIOTHCS JIJIs

reiimicgikariii HaBIaHHS.

OCHOBHA YaCTHHA

[Ipouec 3amydeHHS TpH, SK OAHOTO 3 HaWOINIBII
Ji€BUX  CMOCOOIB  MIiZBHMIIEHHS  pe3yAbTaTUBHOCTI
HaBYaHH], Y PO3BMHEHHUX Jep)KaBax CBITY OTpHUMaB
Has3By «reimigikamis» (Digital Game Based Learning -
HAaBYaHHS Ha OCHOBI IIM(POBHUX irop). 3a BU3HAYECHHAM
npodecopa IleHcuibpBaHChEKOTO YHiBepcuTeTy KeBiHa
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Bepbaxa «reiimiikamisi — BHKOPUCTaHHS €JIEMCHTIB
I'PH Ta iIrPOBUX TEXHIK y HEIrPOBOMY KOHTEKCTI [2]».

TonoBHOIO MepeBaroro reimidikariii € Te, MO BOHA
30CepeIKye yBary Iie He3po3yMiioMy abo HEBiOMOMY
CTYAEHTY y KOHKPETHIH AMCUHMIUIIHI, TOCTYIIOBO Hajae
HOBY iH(OpMAIlif0, 3aKpIIUIIOE 3HAHHS, a BXKE MICIs
[BOTO MEPEXOUTH A0 HOBOT TEMH, LIIO 3HAYHO 301IBIIYyE
Pe3yIBTaTUBHICTD HaBYAJIBHOTO Tporecy. [eiimMidikarris,
OUIIXOM ~ 3alliKaBJICHOCTi, MIABHIIYE IHTEpEC Ta
MOTHBAIliIl0 10  HABYaHHS, HaJa€  MOXIUBICTh
MOJICITIOBATH PEATICTUIHI CUTYAIlii, 10 He MOXIIUBO i
Yac TpaguLiHHOTO HaBYaHHSA, (OpMye KpeaTHBHE
MUCJICHHS, CTpaTeriuie OauyeHHs, CAaMOCTIHHICTb.

Ha sxanp, BipoBaKeHHS reiiMidikariii y HaBuaHHS
Ma€ i HeraTHBHI CTOPOHM, 30KpeMa, 30UIBIICHHS Yacy
nepeOyBaHHS CTYIEHTIB 3a KOMII'IOTepaMH; Oylb-sKi

TexHiyHi 3001 MOXYTh CTard IEPEHIKOAOI0  JIO
NPOBENICHHsT  3alUIAHOBAHOIO  3aHATTA;  IpoOiema
3a0e3reueHHs] PpIBHS ~ KOMIT'IOTEPHOI  I'PaMOTHOCTI

BUKJIaJIa4iB 1 CTYICHTIB.

Ha puc. 1 posmisiHEMO MIICTh TOJOBHHX KpOKIB
moOynoBH irpoBoi cucTeMH, ski mpomnoHye KeBiH
Bepbax y cBoiif kau3i «BoBnekaii u BracTByil. IrpoBoe
MBIIIJICHUE Ha Cllyx0e OHu3Heca» pa3oM i3 CIiBaBTOPOM
Jenom Xantepom [2]. B3sBuu 3a 0CHOBY 11i IPHHIIMIIH,
OTIMIIIEMO OCHOBHI eTamu reimidikamii JUCTaHIIHHOTO
Kypcy Ha OCHOBI CIELIalTi30BaHOTO IPOTPaMHOTO
3abesnedenns Moodle [3] — ue marpopma miaTPUMKH
IUCTaHLINHOI OCBITH.

Hepmnii kpox. BusHaueHHS HiNBbOBOI aymuTOpii
HaBYAJILHOTO KOHTEHTY, KOHTEKCTY (TOOTO HaBYAJILHOTO
CepeloBHUINA), YNHHUKH, SIKI 3aBaXKalOTh IMPOCYBATHCS
BIEpeN, Hampukiaaa, npodieM 3  MOTHBAIIIEIO,
KOHIICHTpAITi€I0, HeCTa4a BMiHb Ta HABUYOK Ta iH.
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Pucynox 1 — Ilicme kpokig cetimighixayii 3a Bepbaxom

JApyruii Kpok. BusHaueHHs HaBYaJbHOI METH,
TOOTO SIKMX MiJie Ma€ JOCATTH CTYISHT Ticis
MIPOXO/PKEHHS HaBYAJILHOTO KYpCY.

Tpertiii kpok. Po3mozin HaBIaIsHOTO MpOoIIECy Ha
eTany Uil CTBOPEHHS WITKOI CTPYKTYpH Kypcy.
[MoeramHicTe JONOMAarae CTYJIEHTY PO3YMITH B SIKOMY
MOPSIIKY OIAHOBYBAaTH HABYAJIBHMN Marepial, a TakoX
BiZlirpac ponb MoTHBaropa. 3a momomoror Moodle
Jy’KE JIETKO YIPABISITH CTPYKTYPOIO KypCy Ta IOaBaTH
pi3Hi misimbHOCTI: KHura, 3apmanns, URL, SCORM
MakeT, TeCTH Ta iHmmi [3].

[ITo6 3a0e3meynT MOKIMBICTD U CTYACHTIB, SKi
BIIHOCATBCSL [0 THIy TpaBIiB cormiamizatopu [2],
3HAOMUTHCh, OOTOBOPIOBATH HE3PO3yMiNi IHTAaHHS,
JOITUTHCST ~ CBOIMM  pe3yibTaTaMd 3 IHIIUMH
KOPHUCTYBa4aMH TOTPIOHO JI0AATH A0 KYpCy €JIEeMEHTH
Moodle ®opym ta Yar.

YerBepTii Kpok. Bubip HaBuanpHHX eTamiB
(xpox 3), saxi MoximBo TreiMidikyBatu. [loTpiOHO
BU3HAYMTH JI0 SKUX €TalliB HaBYaJIbHOTO Kypcy MOXKHA
3aCTOCYBATH TaKi 00OB’S3KOBI €JIEMEHTH TPH: MEXaHi3M
00Ky (BUMIipIOBaHHS MPOTPECY CTYIEHTY), BATIOTY Ta
piBHi (Oayu TOLIO), MPaBMIIa Ta 3BOPOTHUH 3B'SI30K.

Po3rmsiHeMO 3a JIOTIOMOrOI0 SIKMX 1HCTPYMEHTIB
Moodle 1mporo MoxauBO JocATTH. s Toro, mo0
HAJIAIITOBYBAaTH CTaH 3aBEpIICHHS [ISUIbHOCTEH, Y
napamerpax Kypcy MOTPiOHO aKTHBYBaTH
8I0CMedICYBAHHA 3A6epuleHHsl OISIbHOCMI, TICIS YOTO
HaJlarOAINTH  BIJICTEXKYBAHHS  3aBEpIICHHS  KOXHOL
JiSUTBHOCTI — MOKa3yBaTH IiSUTBHICTH SIK 3aBEPIICHY 5K
TiTBKH OyAyTh BUKOHAHI MEBHI yMOBH. TakoX MOXKIHBO
HaJAIITYBaTH 4Yac, KOJM L JiSUIBHICTD Mae OyTH
BHKOHAHa, IO MOXE MOTHBYBaTH CTyIeHTa [0
BHKOHAHHSI 3aBIaHHS. Y pe3yibTaTi Oils MisIbHOCTEH,
JUIL  SIKMX HAQJAIITOBAHO IIapaMeTp «3aBepLICHHS
JISTIBHOCTI», 3 SIBISATHCS MapKepH, IO JEMOHCTPYIOThH
CTaH 3aBEPIICHHS JiSUTbHOCTI CTYIEHTOM.

[Tnardopma Moodle  Hamae = MOXIHBICTB
CTBOPIOBAaTH BIACHI 6i03naku (BamoTa Kypcy). Y ii
rnapamMerpax MOXJIHMBO HajallTyBaTW Ha3By, OIIUC,
300pakeHHs] Ta BHUIABI Bil3HaKu. Bimg3Haku MokHa
Ha/laBaTH 3a 3aBEPIICHHS BCHOIO KypCy 4HM OKpPEMOi
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IiSIBHOCTI. Y JeAKMX CTYICHTIB MOXe OyTH IIiTb
3i0pati BCi BiJ3HAKM KypCy, IO € MOTHBAIE€I0 0
MPOXOKEHHSI BChOTO KYpPCY, MO 3aBEPIICHHIO CTYNCHT
MaTHUME CBOKO  KOJIGKIIF0  BiJ3HAaK, sKa  Oyzie
MMOKa3yBaTucs y mpodisii KopucTysada.

[Ifo6 momatim 0OOOB’S3KOBHH aTrpudyT TpH
npasuna, TOTPIOHO y TmapaMeTpax s IisSUTBHOCTI
HAJAMTYyBaTH OOMEXEHHS OCTYITHOCTI: IOKa3yBaTH
IiSUTBHICTh BIAMOBINHO 1O i CTymeHTa, HANPHUKIAL,
CTYICHT HE 3MOXE MEePEHTH IO IPYroro piBHs, MOKH HE
TIPO¥iJie TECT IEPILIOTo PiBHS Ha BIINOBIAHUI OaJ1.

Jlns 3a0e3neueHAs 360pOmMH020 38 'A3Ky HaBUaHHSI
nounHatoun 3 Bepcii 2.9 y Moodle 3’sBuBcs 0ok
«MOHITOpPHHT 3aBeplIeHHS Kypcy». BiH nae 3mory
MOKa3aTH Bi3yadbHUH CcTaH poOOTH CTydeHTa i3
IiSUTEHOCTSAMHU KypCY, MICTHUTHh aKTHBHI IOCHJIAHHS Ha
He3aBepIIeHi a00 MPOCTPOUCHI SICMEHTH.

IPaTuii  kpok. 3a JOMOMOIOI  JTOJATKOBUX
mwiarinis  Moodle  gucranmiiiHuii - Kypc  MOXIIHMBO
JIOTTIOBHIOBATH IHTePaAKTUBHUMHU eJIeMEHTaMuU

revimigikariii Ta irpamu. OcoOIHUBOI yBaru 3aciayroBye
mwrarid Moodle «Level up!» (PiBeHb nocsaraens!), axwii
JICTKO  HAJAIITOBYEThCS  JOAABAHHAM  BIAMOBIIHUX
NpaBUJI HapaxXyBaHHs OaliB 1 MICTUTh IHTEPAKTUBHI JaHi
LIOJI0 PiBHS CTYACHTA HAa KypCi Ta HOro pedTHHTY cepel
iHmux crygentiB. [lnarinu «Game» ta «Quizventurey
JIO3BOJISIIOTH CTBOPIOBATH Pi3HI ITPH, THUIY KPOCBOPIY,
IHTEJIEKTYaJIbHUX ITOp Ta «CTPLISIOKY.

IMloctuii kpok. Ha pmanomy erami moTpibHO
3amycTUTH  TreiiMiikoBaHMH  Kypc, — aHaji3yBaTH
pe3yIbTATH Ta BiAMOBIIHO 0 HUX KOPHUTYBaTH Kypc [4].

BucHoBknu

OTxe, reiiMidikaliis — e HacamIepes| IHCTPYMEHT,

NOKIMKAHUKA  TMOKPAIIWTH  SIKICTh  OCBiTH. BoHa
JoIoMarae  CTyAEHTY  3aCBOIOBaTM  3HAHHA Y
HEeHaB’s3NKMBIM  Qopmi, Kpamie — 3amam’sITOByBaTH

iHpopmarnito, ¢popMmye OLIBIINI iHTEpeC IO HAaBYAHHI,
TOMY JaHUH IHCTPYMEHT MOTPiOHO BUKOPUCTOBYBATH SIK
JONIOMDKHHH Y HaBYaJIbHOMY ITPOLIECI.
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TH®OPMAIIMHA TEXHOJIOI'ISI BIOCKOHAJIEHHS ITPOTUITIOXKEXKHOI'O
MOHITOPHUHIY JIICY

Anomayisa: po3enadaromocs WasAxXu 600CKOHANEHHS CUCmeMU NPOmunodicexcHoi oxopouu aicy. Onucana

iHGhopmayitina mexHON02iA PAHHBLO2O NOWLYKY 0CepeoKi8 JICOBUX NOHCeHC NOKIUKAHA RIOBUUUMU

eexmugHicms  NPOMUNONCENCHO20 MOHImopuney aicy. Ilpononosana mexHonozis 3acHO6aHa Ha

PDO3WUPEHHT HAAGHUX [HOOPMAYIIHO-MEXHONOSIMHUX MONCIUBOCIEL HECneylanizo8anux 0Oe3nilomHuUx
JIMAnbHUX anapamis i 0ae 3mo2y c80EYACHO, 3 MIHIMATLHUMY SUMPAAMU YACY, KOWMIB Ma TH0O0CLKUX

Ppecypcis, ompumyeamu OnepamusHy iHopmayiio npo GUHUKHEHHSL JICOBUX NOICENC, OCKIIbKU 30aAMHA

BUABTIAMU HE3HAYHI 0cepeOKU 3anant06anHs, Onpaybosyeamu ma nepeoasamu 6 peicumi peaibHo2o 4acy,
38ecmu 00 MIHIMYMY KiIbKICHb NOMUNOK PO3NI3HABAHHSL.

Knrouosi cnosa:

npomun 0JICeHCHUTL Mouimopuuz;

ingopmayinina mexuonozia; 6Hezninomuuii

AimanvHull anapam; npUcmpiil ynpaeiinHsa, Onpayio6anHs 6i0eonomoKie.

Beryn

€ OMHIEI0
Oe3meKku

[IpoTHIIOXKEe)KHUH  3aXUCT  JIiCiB 3

OCHOBHMUX  CKIQJOBUX  TapaHTyBaHHs
HAI[lOHAJILHUX  MPHUPOAHUX  0ararctB,  OCKUIbKH
HACIIIIKHU JIICOBHX TOXKEX € KaTaCTPO(PIIHUMH SIK IS
Oiochepu, Tak 1 gng  arMocdepu, riapochepw,
nitochepu. EdexkTHBHICTE 3aXHCTy JICIB Bifl IMOXKEK
0e3M0Cepe/IHbO 3aJIEKUTh BiJ| PAHHBOTO BHUSBICHHS 1X
OCEpe/IKiB Ta CBOEYACHOTO OMOBIIIEHHS PO HEOE3MeKy
BIANOBIAHUX Cayxk0. OJHMM 3 OCHOBHHX HAaIpPsIMiB
BUPIIIEHHS 3a3HAYEHHUX 3aBJaHb € BIOCKOHAICHHS
iH(pOPMALITHO-TEXHOIOTIYHOTO 3a0e3neYCHHS
MIPOTHUIIOKEIKHOTO 3aXUCTy JIICIB, OCHOBOKO SIKOTO €
CTBOpEHHs iH(GOPMAIIHHUX TEXHOJIOTIH, OPIEHTOBAHUX
Ha MOOIUTBHICTH Ta ONICPATUBHICTh BHSABJICHHS OCEPEIIKIB
JIICOBUX MOXKEK.

Mera

Omnmc TEXHOJIOT11
BUSIBIICHHS JTICOBHX TOXEX, 3aCHOBAHOT Ha PO3LIMPEHHI
iHpOpMaLiTHO-TEXHOJIOTIYHUX MOXIJIMBOCTEH CydacHHX
OC3IMUIOTHUX JIITAJIBHUX amnapariB, MO Ja€ JOJATKOBY
MOJJIUBICTh OTPHMYBATH ONEPATHBHY iH(POPMAILIIIO TPO

HeOe3IeKy JIICOBOT MOKEKI.

iHpopManiiHoT PaHHBOTO

OCHOBHA YaCTHHA

CporojHi iCHye NpOTHPIYYst MK BUCOKHM piBHEM
BUTpar Ha PpO3po0OKy BHCOKOTEXHOJIOTIYHUX
MPOTUTIOKEKHUX ~ 3ac00iB  Ta 1X  HEJOCTaTHHOIO
edeKkTUBHICTIO. BincyTHicTh HaniliHMX YHIBEpcaJIbHUX
3ac00iB PO3BIAKHM OCEPE/IKIB JICOBUX IOXKEX HA PaHHIX
CTaisIX 3aiiMaHHs NPU3BOAUTH 10 EPEPOCTAHHS MaJnX

ocepenkiB y mmpokomacmitabui  karactpodu  [1].
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VYCyHEHHIO LBOTO MPOTUPIYYS CIPHATUME 3ay4CHHS
JIOIATKOBUX HECHELiaNbHUX TEXHIYHUX PECypciB o

CKIany  iHGOpPMAUiHHMX  TEXHOJIOTiH  pPaHHBOTO
BUSIBJICHHS ~ OCEPEJKIB  JIICOBHX TMOXEXK. TaKkuMH
JIOIATKOBUMH ~ pECypcaMd MOXYThb CTaTH Cyd4acHi

Oe3IIOTHI JIiTaNBHI amapaTy, TEXHIYHI XapaKTePUCTHKH
SIKMX JJAal0Th 3MOTY MapaljiebHO 10 CBOIX crenudiyanx
3aBlaHb, 3AIHCHIOBATH TPOTUIOKEKHUH MOHITOPHHT
MicueBocTi y poHoBOMY pekumi [2].

Jlns BU3HAYEHHS ONTHUMAJIBHOTO MaTeMaTHYHOTO
3a0e3neycHHss OyJI0 MPOaHATI30BaHO BIIOMI METOH
Cy4acHOI KOMII'IOTEPHOTO OIpPAIIOBaHHS LU(PPOBUX
300pakeHb 3 METOIO0 BHSBICHHS IepeBar Ta HEJONiKiB
OCTaHHIX. OcHOBHUM KpHUTEepieM CITYXKHIIO
CIIBBIHOIIICHHSI IIBUIKOCTI Ta SKOCTI PO3ITi3HABAHHS.

VY pesymerati aHamizy Oynaa chopMoBaHa TimoTes3a
Mpo iCHYBaHHSA IIeBHOi KOMOiHAIi Haie(eKTUBHIIINX
METOJIIB OTpAIIOBaHHS 300pa)KeHb, SKa 3MOXKE JaTh
UIBUAKWAN 1 HaIiHUNA pe3yabTar B MMOKPAIICHHI IX
iH(pOPMATHBHOCTI, a camMe — ITi IBUIICHHSI KOHTPACTHOCTI
300pa)keHHs, BEHBJIET-IIEPETBOPEHHS, KJIACTepH3aLlis.

Busnaueni mareMarvuHi METOOM IOKIJIAAEH]
OCHOBY  iH(OpMamiiHOI  TEXHOJOTrii  PaHHBOTO
BUSIBIICHHSI OCEPEKIB JIICOBUX IIOXKEXK, NMPHU3HAYCHHIM
AKO{ € BUSIBIIEHHS OCEPEIKiB MOXKEX B JIICOBUX MAaCHUBAX,
3a JIONIOMOTOI0 ANTOPHUTMY, SIKHMH TpPEACTaBICHUH SK
CYKYIHICTh TIPOLEAYp OIpAIIOBAaHHA 300pa)KeHHS.
Opnak 3a3Ha4eHi METOAM MOTpeOyBaly BIOCKOHAIECHHS

B

Ta ajmanramii 3 ypaxyBaHHSIM MYJIBTHUILIATHOPMHHUX Ta
alapaTHUX XapaKTEePUCTUK TPHUCTPOIB  YHpaBIiHHSA
0e3MJIOTHIMH JIITANbHUMH amaparam, Imo i Oymo
BHUKOHAHO B X0/ JTOCJIIIKEHHS.

OCKIIbKM  OTpallOBaHHS BiI€ONOTOKIB MOBHHHO
BiZOyBaTHcs Ha MPHUCTPOSX KOPUCTYBadiB (IJIaHIIETAaX,
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cMmaptdoHax Ta iH.), TO OIHIEIO 13 OCHOBHUX 3alad
IOCTaJa ajanTamisi MaTeMaTHYHUX METOMIB 10 IEeBHHX
LIBUAKICHUX XapaKTEepUCTUK LUX MPUCTPOiB. Sk
MOKa3alu TIPOBEJIEHI PO3paxyHKH, CHUCTEMa 3MOIva
NPALOBATH B PEKHMi PeajlbHOTO Yacy 3 ONPALFOBAHHAM
KO)KHOTO ~KaJpy, KONM PiBeHb pPO3KIaay BeHBICT-
TIepETBOPEHHS IOPIBHIOBAB 4.
IIpononoBana iH(popMamniiHa
nepenbadae  3aJydeHHS 0 HPOTHUIIOKEIKHOTO
MOHITOPHUHTY JIiCy CBIIOMHUX KOPHCTYBa4iB O€3MIJIOTHUX
mitaipHuX  amapariB.  KopucrtyBaui  0e3misloTHHX
JMTaNTPHUX  amapaTiB AK  OQiImiifHi yCTaHOBH,
oprasisauii, Tak it yci 0xodi iHANWBIAyaJIbHI ONlEpaTopu —
MOXYTh B3ATH Yy4YacTh Yy CHeLiaJbHIH mporpami
chiBpoOiTHUITBA. Y paMKax IIi€i mporpamu, Mg dac
IUIAHOBUX  IIOJBOTIB, KBAaJPOKONTEPH  IapasesIbHO
BUKOHYIOTH  JIONATKOBY  (DYHKIIiFO CIIOBIIICHHS
PATYBAJBHUX CIYKO TPO HEOE3MEKY JIICOBOI IOXKEXKI.

TEXHOJIOT'1s

Po3pobmena iH(opmariiiHa TEXHOJNOTIS pPaHHBOTO
BHSBJICHHSA ocepenKiB 3aliMaHHA nepexnbayae
MOXJIMBICTh Yy BHIAAKy HOTPAIUISHHS B  Kajp

HeOe3rmevyHoi MUISHKA TOHATH CHTHAJl Yy BIATIOBiOHI
ciryx0u. J{i1s nepeBipku Ta yTouHeHHs wiel iHpopmaii
MOXYTh OyTH 3alydeHi IiHII OE3MUIOTHI JTiTajbHi
armapary, 0 BUKOHYIOTh HOJIT Y pajiyci TOCTYITHOCTI.
Take posmmpeHHs —iHGOpPMALiHHO-(YHKIIOHATHHIX
MOJJIMBOCTEH OE3MUIOTHUX JITaJbHHUX amaparis, IO
3I1CHIOIOTH MOHITOPUHT Yy ()OHOBOMY PEXHMI, Ha Hall
MOTJISA, JO3BOJHUTH  BAOCKOHANIWTH  iH(OpMAIiifHy
CHUCTEMY paHHBOTO BUSBJICHHS OCEPENKIB JICOBHX
TIOXKEXK.

Ha ocHOBI mpoBemeHOro aHamizy TEXHIYHUX
XapaKTepUCTUK OC3MIIOTHUX JITAJbHHUX arapariB Ta
NPUCTPOIB  YNpaBIiHHA HaMH OylIO BHOKPEMIICHO
MiHIMambHUA HaOip BHMOL, HEOOXiTHMX UIT IX
iHTerpamnii B po3poliieHy iH(GOpPMALiHY TEXHOJIOTIHO.
Po3pobiennii HaMyu METOJ| ONpallOBaHHS BiZICOOTOKIB
JUISL aBTOMATH30BaHOIO MOLIYKY OCEpEIKIB JIiCOBHUX
MOXeX y (OHOBOMY pEXHUMI 3 BHKOPHCTaHHIM
napaJielIbHUX 00YKCIIeHb Ppo3paxoBaHHii Ha
BUKOPUCTaHHS yIIpaBIiHHS i3
YOTHPHAAEPHUMH  TIpOlLlecOpamMH, IO  3abe3medye
pO3MOAIT Ta ONTHUMI3aIlil0 BHUKOPHCTAHHS PECypCiB
0€3MJIOTHOTO  JIITaJLHOTO amapary Ta MPHUCTPOIO

IIPUCTPOIB

yIpaBIiHHSL.

3aqydeHHsT MYJIBTHIIPOLIECOPHOI apXiTeKTypH 0
CKJIaly TPOMOHOBaHOI iH(oOpMaImiiHOI TexHOIOTi{
PaHHBOTO OTIEPATHBHOTO BUSBJICHHS OCEPEIKiB JIICOBUX
MOXKEX  HANAE  MOXIMBICTH 0e3  BHKOPUCTaHHS
JOAATKOBOTO OOJagHAHHSA, 3a pPaxyHOK pO3MOILTY
pecypciB (TpaIio0Th JIHIIE BiJleOKaMepH, 10 BXOAATH
10 6a30BOi KOMIUIEKTalil) 3aiCHIOBAaTH e(eKTHBHUM
MIPOTHUITOKEKHUH MOHITOPUHT JIICIB.

Jlnsa peasizarnii anropuTMiB TEPETBOPEHHS Ta IS
JOCTIKSHHS e(heKTUBHOCTI NOIEPEAHBOIO
OTIpaIIOBaHHS 300pakeHb 3ac00aMH BHCOKOPIBHEBOI
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MOBH TporpamyBaHHs MatLab Oyma  cTBOpeHa
MIPUKJIaIHA TIpOTpamMa, 0COONIMBICTIO KO € MOKITUBICTh
KepyBaHHS OTPIOHMMH JTisSIMH B TIPOLIECI OITPAIFOBAHHS,
a TaKoXX MOXJIMBICTb MOpPIBHAHHA €(EKTUBHOCTI
BUKOPHCTAaHHSI  pi3HOI KOMOiHamii MaTeMaTHYHUX
METO/IIB.

ExcriepuMeHTH  ITPOBOAMIIUCH Uit cepii
BiZICOPSINiB, TaK 1 UIA CTAaTUYHUX 3HIMKiB. TecTyBammch
pi3Hi KoMmOiHamii MaTeMaTHYHHX METOHiB. byIo
3aiiicHeno Ounbin HiK 1000 TecToBUX po3paxyHKIB Ta
MIPOBEJICHO TOPIBHAHHS  pe3ynbraTiB.  Halikpamwmii
pe3ynmpTaT, a caMe — HalMEHIIy KiNbKiCTh IOMIUIOK
po3mi3HaBaHHs 32 MiHIMaJIbHY KUIBKICTh Yacy OTPHUMaHO
B pe3ynpTaTi 00poOKHM 300pakeHb Ta BiICOMOTOKIB
KOMOIHAIli€f0 METONIB MiABUINEHHS KOHTPACTHOCTI
300pakeHHs, BEHBIET-TIEPETBOPEHHS Ta KJIACTEPH3AIlii.

Hamu Oynu nipoBesieHi HaTypHI €KCIIEPUMEHTH, SKi
Jali 3MOTY BCTAQHOBUTH ONTHUMAJIbHI HAJAIITyBaHHS
mapaMeTpiB Ta MOPIBHATH e(eKTHBHICTH
(byHKIIOHYBaHHS po3po0iieHol iHpopManiiHoT cucTeMu
3 pobOTOIO  JIIONMHHU-ONEpaTopa. 30Kpema, 4ac
pO3Mi3HaBaHHS OIEPaTOPOM IOXKEXKi Ha ONpPALbOBAaHUX
3HIMKaX CKOPOTHBCS 5 pa3iB MOpIBHAHO 3
OpHTIHATBHUMHU. SkicTh NPUAHATTS ~ pillIeHHS
OTIepaTopoOM  IIiIBHIIHIIACE 70% mo 90%, mio
MATBEPINIO e(heKTHBHICTH MIPOTIOHOBAHOL
indopmariitaoi Texuomorii [3].

SIK

B

3

BucHoBku

B X011 mpoBEACHOTO TOCIIKEHHS OYII0 BHPIIICHO
aKTyaJlbHy HayKOBO-TEXHIUHY 3ajady — PpO3pOOJICHHS
iHpOpPMALIIHOT ~ TEXHOJOTl  pPaHHBOTO  BHSBIICHHS
OCEpEe/IKIB 3alalllOBaHHs JIICOBUX IIOXKEX Ha OCHOBI

BIOCKOHAJICHHS  iH(opMarriiHo-
MOXKJIMBOCTEN  HECIEIiali30BaHUX
amaparis, 110  HaJae
MOXJIMBICTh JoparkoBo iHdopmyBatn JCHC mnpo
HeOe3IeKy, a OTXKe, CIIPHsE MiIBUIICHAIO ¢(EeKTHBHOCTI
MPOTHIIOXEKHOTO MOHITOPHHTY JIiCy.

PO3IIUPEHHS
TEXHOJOTTYHUX

Ta

O0E3MIJIOTHUX  JITAIBHUX

Cnucok Jiteparypu

1. Tlyomiunwmit 3BiT [epxmicarenrcTBa 3a 2019 pik

[Enextponnuit pecypc] // JlepkaBHe areHTCTBO JiCOBHUX
pecypciB Vipaiuu. — 2020. — Pexxum nocTymy 10 pecypey:
http://dklg.kmu.gov.ua/forest/control/uk/publish/article?art_id
=206863&cat_id=134717.
O. M. [IlepcuekTHBH  PO3BHTKY
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JTANTBHHUX: IUC. KaHA. TexH. Hayk : 05.13.06 — iado / I'ycak
Onena MuxaiiniBua — JIeBiB, 2019. — 135 c.

2. Anekcees
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YK 69.002.5

Absiuenko Ouiexcanap CepriiioBu4

acucreHT kadeapu MiOTTII, orcid.org/0000-0001-8199-2504
Kuiscokuti nayionanvruil ynisepcumem 6yoignuymea i apximexmypu, Kuis

bonpapenko bornan CepriiioBuu
cryzeHt 3-ro kypey kadeapu MiOTII

Kuiscokuti nayionanvrnuil ynisepcumem 6yoignuymea i apximexmypu, Kuis

I'epreas Irop MuxaiiioBu4
cTyaeHT 3-ro kypey kapenpu MiOTII

Kuiscoruti nayionanvruil yHisepcumem 6yoisHuymea i apximexmypu, Kuisg

OGIPYHTYBAHHS AJITOPUTMY PO3PAXYHKY ITAPAMETPIB
BIBPOYCTAHOBKHU 3 HABICHUMM BIbBPO3BYIHUKAMU

Anomayis: 3anizobemonni naumu, sKi GUKOPUCMO8YIOms y 0yOisHuymsi supobdisiioms Ha 3aséodax 3bK i3
3aACMOCYBAHHAM  GIOPAYILIHUX YCMAHOBOK(Maudanyukie). B ymoeax wupokoeo euxopucmanusi BIM
mexnonoziu 'y OyOiHUYMGEI BaAXCIUGUMY BUMOAMU NPU CMEOPEHHI HOBUX MAWUH € 302albHA

YHiGepcanvbHicmb
KOHCMPYKYIL,

8i0p0OYCMaHosox,

niosuwienHss  HaoiHoCmi
a Maxodc 3MEHUIeHHSI eHepP2OEMHOCME

BHUDICEHHS. MEemAaioEMHOCMI  ix

3a pesynemamamu

i
npoyecy YWinbHeHHs.

NONnepeoHbO BUKOHAHUX pOOIm HABEOeHO KOHCMPYKYIo 8I0POYCMAHOBKU 3 HAGICHUMU 30YOHUKAMU
KOMUBAHb, PO3POONEHO ANCOPUMM ii PO3PAXYHKY.

Knrouoei cnoea: anzopumm; 6iopoycmanosKka; HagicHi eiopo30yOHuUKu; pama.

Beryn

Mupoke Bukopuctanas BIM texHomoriii y
OynmiBHHITBI HaOyBae Bce OUTBIIOTO PO3Maxy. Y 3B’S3KY
3 UMX HeoOXiIHa Bce OlIbIa ONTHMI3alis SIK MPOILeciB
npoektyBaHHs 1 OyxiBHuuTea[l] B wmiomy Tak i
OKpeMHUX BHUPOOHHYHX 1 TPAHCIOPTHHUX TIPOLECIB TiJ
yac OymiBHuuTBa. [lpu dYomy n00pe 3J1aroKeHui
npotiec OyAiBHUIITBA BUMArae IiiaHyBaHHS MPOLECIB He

TITBKH Ha OymiBeIbHOMY MaWIaHYWKY, aje 1 Ha
BHPOOHMYHMX  TOTY)KHOCTAX  TIANPHUEMCTB,  SIKi
3a0e3neyyoTh CydacHe OyQiBHHITBO HEOOXITHUMHU
Marepiamamu 1 koHCTpyKuismu[2]. Tomy 3aBmaHHA

CTBOPEHHSI YHIBEpCAaIbHOTO OONaJHAHHS, SKE MOXHA
HIBUAKO [MJAITOBYBATH IiJi 3MIHK y BHPOOHHYIM
nporpami 3 MiHIMaJbHUMH BUTpPAaTaMU 4acy 1 pecypciB €
3aJ[a4€I0 aKTYaIbHOIO.

Mera

Po3pobutn  anroputM CTBOpEHHsI BiOpamiitHOT
YCTaHOBKM 3 HaBICHUMH BiOpO30yTHHKaMH KOJIMBaHb
JUId YIITBHEHHS IUIOCKHX BHPOOIB 3 BH3HAYEHHUMH
paumioHAIBHUMH Ta €(EeKTUBHUMM IapameTpamu i
peKUMamMu poOOTH.

OCHOBHA YaCTHHA

3a momnepenHb0 TMPOBEACHUMHU JOCHIHKEHHSAMHA 1
aHaNi30M KOHCTPYKHiHd BiOpomaiimaHumkiB[3], MeToxiB
MpHUBEACHHS iX y Hito[4] Ta mONEpemHix IOCIiIKCHb
3alPONIOHOBAHO KOHCTPYKTUBHY CXEMY BiOpOYCTaHOBKH
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3 HaBiCHUMU 30ymHUKaMu KonuBaHb(puc.1)[5].

Pama BiOpoycTanoBkr 1 3 HaBapeHOI IOBEpX
IUJIACTUHOIO 3 TpeacTaBise co0oo mianoH Qopmu,
po3mipu kol 0OyMoBIeHI OopTamMu 1 MarHITHIMH
MEePEropoKaMH, 10 YTBOPIOIOThH B IIJIaHI Ta MO BHCOTI
KOHKpETHHUil po3Mip MaitOyTHboro BupoOy. Lli pilneHHs
JIO3BOJISIIOTh  BUKOHYBATH  YIIUIBHEHHS PI3HUX 32
rabapuTHUMH pO3MipamMH BHpPOOIB 0e€3 CyTTEBOTO
HepeHaNaro/PKyBaHHs: BAPOOHUYOTO TIPOLIECY.

Pucyrnox 1 — Koncmpyxuyis 6ibpayiiinoi ycmanogxu

YcraHOBKa BCTaHOBJICHA Ha IPYXHHX TyMOBHX
oropax 2 y BUIVIAI T'YMOBHX LHJIIHIPIB 1 MPUBOAUTHCS
y [il0 HaBICHUMHU 30yAHHKaMH KOIWBaHb 4, sKi
BCTaHOBJIEHI 110 KOHTYPY PaMH.

EdextuBHicTh poboTu 3aIpOIIOHOBAHOT
KOHCTPYKIii BiOpoycTaHOBKM Oynaa  miATBEp/DKEHA
eKCIICpUMEHTAIbHAMH  JIOCIIDKEHHAMH 11 poOodoro
npouecy[6]. KoncTpykitiss BiGpo30yAHHKIB 103BOJISE
3MiHIOBaTH YacTOTYy KOJIUBAHb i, SIK PE3yIbTAT, aMILTITYA
y PI3HHUX TOYKax BUPOOY, IO MiJUIArae yIIbHEHHIO,
3aBISIKM YOMY MOKHA IiIJIaIITOBYBaTH BiOPOYCTaHOBKY
Mg pi3HI PO3MipH  BHPOOIB,
CyMiIIi TOIIO.

Hactynmaum eranom Oyno pospoOsieHo 6a3oBuit
QITOPUTM  pO3pPaxyHKy BiOpamiiHOi yCTaHOBKH 3
HaBICHUMH 30yAHUKaMH KOJUBaHb(pHC.2).

KOPCTKICTh OETOHHOT
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Busnauenus

mac

Maca
YCMAaHOBKU 6emony

N

3aeanvna maca
KOJIUBHUX YACIMUH

1

Pospaxymnox
NPYIICHUX ONOP

Maca

Pospaxynox
3a2ANbHOT
SMYULYIOHOT
cunu

Pospaxynox
KinoKOCmi
8iOp030YOHUKIE

1

Pospaxyrnox
nomyacHocmi na
KONUBAHHSL

Buoip
8IOPO30YOHUKIE

Ocmamoyne snavenns
napamempis i Xapakmepucmux
YCmanosxu

Pucynox 2 — Cxema aneopummy po3paxyHky 6i6payiiiHoi yCmaHo6Ku 3 HagiCHUMU 30YOHUKAMU KOIUBAHb

AJTOPUTM PO3paxyHKy CKJIQJAETHCS 3 HACTYITHHX
OCHOBHUX eTamiB. Ha mouarky mpuiiMaroTh BUXIIHI JaHi
UL PO3paxyHKy: MaKCHUMalbHI TaOapUTHI pPO3MipH

BHpOOY, aMIUNTyny Xo 1 YacTOTy KOJHBaHb .
HactynmHuM KpOKOM BHM3HaualOTh 3arajibHy Macy
KOJIMBHUX 4YacTWHH My i  IDOTpUMaHHS — yMOB

BiOpoi30MAmii TepcoHaTy BH3HAYAIOTH JKOPCTKICTH C
FYMOBHX TNPYXHUX OINOpP 1 PO3PaxoBYIOTh ILIOLLY
mepepisy S 1 Bucory omopu H. Ilicis mporo 3HaXoasTh
HEOOXimHy [UIi TpPUBEACHHA Y pyX YCTaHOBKH
sMymywdy cuiy Fo. BusHayaroTh KijbKiCTh BiOpaToOpiB
Ny. Ilpu 1bOMy HEOOXiZHO BPaxOBYBaTH >KOPCTKICTh

MIOIIEPEYHOro nepepizy CJIEMEHTIB pamu
BiOpOYCTaHOBKH, Ha SIK1 BCTaHOBIIOIOTHCS
BiOpO30OYIHUKH 387115t 3a0e3neueHHs YMOB

camocHHXpoHi3amii[7] Tx Mik co6or. Po3paxoByoTh
KA BUTPA4aTHUMETHCS Ha KOJHMBAHHS

Px 1 moryxHicTe mnpuBomiB Ppp.
OcTaHHIMHM €TalaMy € BH3HAUEHHS 3MYIIYIOUOi CHIIU
omHOrO BibpaTtopa Fp, minbip BiOpO30YIHHUKIB KOTHBAHD
HassBHUX HA PHWHKY, TOPIBHAHHS IX XapaKTEpUCTHK i
BU3HAYEHHS HAWOIBII ONTHMAJIbHOTO BapiaHTa 3a
HasiBHUMM TepeBaraMl 1 HENONIKaMHU KOXKHOTO 3
BapiaHTiB. 3a MPOBEICHNMH PO3PaXyHKaMHU MPUHMAIOTh

MTOTYXXHICTB,
BiOpocucremu

ocTaToOyHMH Habip mapaMeTpiB 1 XapaKTepUCTHK
BiOpOYCTaHOBKH, a TAKOXK 00IaTHAHHSI.
BucHoBku
Hasenena KOHCTPYKIIist BiOpOYCTaHOBKH
JI03BOJINTH ~ YIIUIBHIOBATH  Pi3HI 32  po3Mipamu

3aJ1i300€TOHHI IUTUTH 6€3 CyTTEBOTO NepeHaNaroKeHHS
BCHOI'O TEXHOJIOTIYHOTO IIPOUECY BUTOTOBJICHHS.
3anpornoHoBaHO ITOPUTM PO3paxyHKy
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BiOpaliiiHOT YCTQaHOBKM 3 HaBICHUMHU 30yJHHKaAMH
KOJIMBaHb JUISl YIIUIBHEHHS OCTOHHUX CyMilleH, SKuii
BU3HAYa€ OCHOBHI KPOKH IIPH PO3pPaxyHKy 0a30BHX
mapaMeTpiB BiOpamiiHOi yYCTaHOBKH 1 I HaBiCHOTO

o0OJIaHAHHA.
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XMAPHI CEPBICH 51K 3ACIb @OPMYBAHHA SOFT SKILLS

Anomayia: IT-eany3v 6 Ykpaini npooogcye spocmamiu, wjo 8 C80i0 uepey 8umazde 8i0 3aKaadie suujoi
0Cc8imu nNi020MOSKU AKICHUX (Paxieyis, sIKI NOGUHHI 0N00IMU He Juule QPaxo8umMu KOMREMEeHMHOCMIMU, 4
i wnuskoro Soft skills. Jua eupiwenns nocmaerenux 3asédamv euxiadauy HeoOXIOHO 6paxysamu
NCUXONI02IUHI 0OCODIUBOCMI CYUACHOI MONOOT, PUHKY Npayi ma ONMUMATbHO NOEOHAMU AKMYAbHULL 3MICT
HABYAHHS, Memoou ma iHgopmayiini 3acobu HAGUAHHS, SKI OOHOSHAYHO OONOMOJCYMb 00CISMU
nocmasnenoi memu. Buxopucmosgyiouu xmapui cepsicu Office 365 moowcna opeanizyeamu oceimniii
npoyec, AKUil 3a NEeGHUX YMO08 GION0BIOAMUME YCIM BUMO2AM CYUACHOCMI W000 BUKIAOAHHS OUCYUNTIH.

Kniouosi cnosa: xmapni cepsicu Office 365; noxoninna Z; soft skills; Skype ons éiznecy; Forms,

Teams.

Beryn
VY 3B’SI3Ky 3 THM, IO MPOJOBXKYETHCS MPOLEC
I00aMbHOI  KOMIT FOTepHU3amlii JKUTTA, Bce Oiibmie
KoMMaHiii noTpeOyroTh  ¢axiBuiB B ramysi |T-

TEXHOJIOTIH. 3a clIoBaMM MepIIOi 3aCTYIMHUII KOMITETy
BepxoBHoi Pamm 3 murtane mudpoBoi TpaHchopmamii
Kipu Pynuk, IT-rany3p mBuako 3pocrae i B YkpaiHu €
BCl IIaHCH, W00 uepe3 JESKUH 4Yac CTaTu He JIUIIe
arpapHolo, a i TEXHOJIOTiuHOIO AepxaBoro [1]. Pasom 3
TUM aHajli3 pUHKY BakaHcid B ramysi IT 3a nmanumwu
kommanii N-iX mokasas, o Ha 14% BakaHciii npunaiae
12% pestome [2]. TakuM 4YMHOM MOXHA 3POOHTH
BHCHOBOK, IO YKpaiHa Mae moTpeOy y IIiJroToBIIi
sIKICHUX  (haXiBIIiB rany3i IT, 1 1e 3aBmaHHs
MTOKJIAAAEThCS HA 3aKJIAAHM BHINOi ocBiTH. OTXe, mepen
BHKIamadyaMu  (axoBUX  JUCHHIUIH  TEXHIYHUX
CICIIAIbHOCTEH BHUHHUKAE HEOOXIMHICTH y aHai3i
cydacuux Bumoru jgo hard skills ta soft skills, a Takox
BHBYCHHI IICUXOJIOTIYHUX OCOOMUBOCTEH MOKOMIHHS Z 3

B

METOI0 BHOOpPY ONTHMAajJbHUX METOJIB Ta 3aco0iB

HaBYaHHS.
Mera
3a1HCHATH IOCHIKEHHS ICHYIOUHX
iHpopMaliiHUX ~ TeXHoNorii Ta  METOAMKY  IX

BHKOPHCTaHHS y 3aKJIaJjaX BHIIOI OCBITH, SKi CIIPUSIOTH
(dbopMyBaHHIO HEOOXiTHUX KOMIIETEHIIH MaiOyTHIX
¢axiBuiB [T ramy3i, Ha TpHUKIAAI HOETHAHHS
JUCTAHIIIHOTO Ta ayTUTOPHOTO HABYAHHSI.
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OcHoBHA YacTHHA

CygacHi mKOJspi, abiTypi€eHTH Ta CTYIEHTH — I
BCE MOKOJIHHA Z, IKe Ma€ HU3KY TapHUX OCOOIUBOCTEH:
BOHU JIFOOJIATH BYMTHCS Ta HIBHJIKO 3aCBOIOIOTH HOBI
3HaHHS; BEJHKI 00csArH iHpopManii He CTAaHOBIATH JJIs
HUX HISKAX TPYAHOINIB;  BIIPI3HAIOTBCS  CBOEKO
HEWMOBIpHOI0 0araro3ajadHiCTIO Ta KpeaTHBHICTIO;
rapHO BOJIOMAIIOTH YCiMa CYYaCHUMH TEXHOJIOTISIMH.
Hespaxaroun Ha 1[I IepeBarm Iepe]  IHITUMH
MOKOJIIHHSIMHA, y TOKOMIHHA Z € Kilbka BaroMux
HEIIOJIIKIB, SIKi BUMArarTh BiJi BHKJIAIABKOIO CKJIATy
3MIHUTH WiAXi 0 HaBYAHHS: OTPHMAaHI 3HAHHS, 5K
MPaBHUJIO, € TOBEPXHEBHMH; BOHH HE € KOMaHIHUMH
rpaBIsIMH; HE JIIOONATH NpalfoBaTH Ha MaiOyTHii
pe3ynbTar, i 1M HeoOXigHAa MOTHBAIliA 3a KOXHE
BUKOHAHE 3aBaaHHs [3].

BpaxoByroun BumIe 3a3Ha4eHI  OCOONMBOCTI
NOKONMiHHSA ~Z, MOXXHa CTBEpJDKYBaTH, IO U
¢dopmyBanus Bignmosigumx hard Tta soft skill y
MaiOyTHiX  IT-daxiBuiB  JOLIIBHO  MOEAHYBaTH

ayINTOpHY Ta JAUCTaHUiIHHY Qopmu HaB4yaHHS. J[lns
opraHizamii Takoro HaBYaHHA MO)XHA BHKOPHCTaTH
xmapHi cepsicu Office 365, 30kpema Taki: eleKTpoHHA
nmomra Outlook, enxekTpoHHWI KajeHaap, TEKCTOBHUH
penaktop Word Online, enektponHa kuura Excel
Online, pemaktopa mpeseHTariii PowerPoint Online,
Sway, Skype mis 6i3Hecy, Forms Ta Teams.

st 6inpinocrti 1T-¢gaxiBiiB € BakinuBuM Taki SOft
skills: amrmiiiceka MoBa Ha piBHI He HIK4YOMYy Pre-
intermediate, xkomyHikaGenbHICT, PoOOTa B KOMaHII,
BIJINOBiIJIbHICTh, BMIHHS YiTKO (DOpMYIIIOBATH CBOIO
IyMKY,  CKPYMYIbO3HICTh,  PO3BHHEHE  JIOTIYHO-
HACJIIIKOBE  MMCIICHHS,

iJIeCIPSIMOBaHICTb, TapHO
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copmoBaHuii TAM-MEHEPKMEHT, CTPECOCTIHKICTb.
Sxmio hard skills popMyroTbcst BUKIIIOUHO Mij dac
OTPMMaHHs SIKICHOTO KOHTEHTY Bijl BHKJaja4a Ta IIij
yac BHKOHaHHs nabopatopHux pobit, To Soft skills
(OpMYIOTBCS B 3aJIe)KHOCTI Bil opraHizallii OCBITHBOTO

MIPOLIECY.
Bukopucranns enexrponnoi nomru Outlook mae
CTaHAapTe NpHU3HAYeHHA — JucryBaHHI. Came

JMUCTYBAaHHS 3 BHKJIanadeM (OpMye y CTYIEHTIB BMiHHSI
YiTKO (OPMYNIOBATH CBOIO JAYMKY, AUJIOBOMY CTHIIIO
JHUCTYBaHHS.  ENEKTpoHHMI  KajeHmap  JI03BOJISIE
BU3HAYMTH IUIaH POOOTH CTyIEHTa Ha CEMECTp, TaKUM
YMHOM CTYIEHT Ma€ YiTKO PO3IMUCAHUH IUIaH POOOTH.
Came Takuil miaxin no opraizamii poOOTH I03BOJISE
JOUCHUIUTIHYBaTH TOKOMiHHSA Z. TekcToBW pemakTop
Word Online ta enekrponna kuura Excel Online,
penakrop mpeseHraniii PowerPoint Online — maroTh
craHmaptHe 3actocyBaHus, ane Office 365 nae
MOJJIUBICTh CYMICHOI poOOTH Haj IOKYMEHTaMH, IO
MOYKHA BUKOPHCTATH JJIsl OpraHizanii koMaHaHoi poOoTH
(HampuKIaa, KOMaHJIOK CTBOPUTH TEXHIYHI BUMOTH JIO
meBHoro II3 abo crBoputm BJ| momMmimok mneBHOTO
tectoBoro I13). Pemaktop mpeseHTariiii Sway IomijgbHO
IS
HECTaH/IAPTHHX, HE3BUYHMX MPE3EHTAIli, 1[0 IPUBEPHE
yBary CTyZIeHTiB. B cBo depry MokHa NpOIOHYBATH
yac BiA Yacy CBOI TMpe3eHTAIlil 3 JOMOBIIsIMH
CTBOPIOBATH CTYJICHTaM, a/Ke caMme Iie 3aJOBOJIBHUTSH iX
IiKaBiCTh HOBMM NPOTPAaMHUM TPOXYKTOM 1 PO3BHHE
KOMYHIKAaTHBHI, TBOpYi 3MI0HOCTI Ta BMIHHS YiTKO W

BUKOPUCTOBYBAaTH BUKJIaJauy CTBOPEHHS

JIAKOHIYHO 03BYy4YyBaTH CBOI qymMku. Skype ms OizHecy
— YyIOBUH IHCTPYMEHT U MPOBEACHHS TUCTAHIIIHIX
nekmift  (y Bumagky, komu 3BO mepeBeneHo Ha
JUCTAHIIiHe HABYaHHS 3 TEBHUX BAXKIUBUX IPUYHUH,
JUIL TPOBENSHHS JIeKII 1HO3EMHUMH ITapTHEPaMH,
MPOBECHHS JICKIifl TMOTCHIIHHUMH POOOTONABISIMH
TOIIO), KOHCY/IBTAIi# (0COOIHBO, SIKIIIO 1€ KOHCY/IBTAIT
00  HAMUCAHHA  KypPCOBHX
KBaJiQikaiifHuX pooiT) Ta BeOiHApIB.
Microsoft Teams — 1e cydacHa KOpIOpaTHBHA
wiaThopma, CreliaibHO PO3pOo0IIeHA 1T BUKOPUCTAHHS
y mnobanphiit xmapi Office 365 [4]. Microsoft Teams
Halae CydacHHM iHTepdelc [yl  CIIKyBaHHS
koMaHmax. Y Microsoft Teams mHiATPUMYIOTHCS
PO3MOBH Ta MOCTIHHHUN YaT, 3aBISKN SKAM BC1 YIaCHUKHI

Ta BUITYCKHUX

B

3JIMIIAIOTHCS B Kypci momiid. Takok € Taki BKIAIKH, SIK
(aiinu, 3amMCHAa KHU)KKA, 3aBIAHHS Ta OIHKHU. Po3min
«Dainm» 1ae MOXIIUBICTh HAZaBaTH KOMaH1 JOCTYH 110
MarepialliB fK 3 MOXJIHBICTIO pelaryBaHHS, Tak i 0e3
(sxmo Marepianu posramosaHi B manui «HapwanbHi
Mmarepianm»). Y Teams pocTynmHi HAacTyHHI OCHOBHI
KOMIIOHEHTH 3anucHO] KHIKKH OneNote 11 3aHATh:

3anucu  CTYHEHTIB 3alMCH, SIKI  CIIIBHO
BHUKOPUCTOBYIOThCSI BUKJIA/IaueM 1 CTyIeHTOM. Bukianau
MOXXE€ OTPUMYBATH JIOCTYII JIO 3aIMCIB BCIX CTYICHTIB, B

TOW Yac SK CTyACHTH OadaTh TUIBKH BIIACHI 3aryCHI
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KHIDKKH. Lo OIil0 3py4HO BHMKOPHCTOBYBAaTH IJIf

IHAWBiAYya bHOT pOOOTH CTYIEHTA, SIKy BUKIAAad MOXKE

OIIIHIOBATH SIK CAMOCTIHHY poOOTY.

biGmioreka BMICTY — JOCTyIHAa TUIBKH IS

YUTaHHS 00JIaCTh, B SIKy BHKJIaJa4l I0AAI0Th PO3AATKOBI

Marepiaim.

Ipocrtip ans coineHOi poboTH — 00MaCTh, B SKii
VYJaCHHKH  MOXYTh  OinmuTHcs  (haimamuy,

YIIOPSAIKOBYBaTH NaHi i cHinpHO mpamtoBaTH. Llg omimis

BUKOPUCTOBYETHCS /111 KOMaHAHOT POOOTH.

Bxmagka 3aBmaHHS Ja€ MOXJIHBICTH (hopMyBaTH
3aBIaHHS IBOX THUIIB: BIIACHE 3aBIAHHA Ta PoOOTa HaZ
tecramu. OcoONMBICTIO 1i€l QYHKIIT € Te, IO CTYIEHTY
3aBYACHO OTOJIOIIYETHCS TEPMiH BHKOHAHHS 3aBIaHHS,
MaKCHMajbHa KIiJIBbKICTh OaliB, AKy CTYIEHT MOXE
OTpUMATH 3a 3aBJAaHHA Ta MO)KJ'II/IBiCTI) 3aTHU 3aBOAaHHA

BCl

(abo BiACYTHICTh Takoli MOXJIHMBOCTI) KOJNH TEPMIH
BUKOHAHHS BHYEpNaHoO. TakuM YHHOM Yy CTYACHTIB
(hopMyeThCS TaliM-MEHEIDKMEHT Ta BiAIOBINATBHICTb.
Forms — nae MOXJIMBICTb CTBOPIOBATH TECTH, SIKi €
00’€KTMBHMM METONOM OI[HIOBAaHHSI 3HAHb Ta BMIiHb
CTY/EHTIB Ta (opMH, SIKi MOKHA BHKOPHCTOBYBATH LIS
onmuTyBaHb Ta orpuManHs feedback Bix crymenris.

BucHoBku

Omxe, mis dopmyBanns Soft skills y maiiOytrix
¢axiBuiB  ramysi IT
IICUXOJIOTIYHI  OCOOJIMBOCTI

HEeoOXiJHO
z
BUKOPUCTOBYBaTH Cy4acHi iH(opMauiiiHi TEeXHOJOTii

BpaxoByBaTu
IOKOJIHHS  Ta

JUIsl opraHi3aiiii OCBITHBOTO IpOLECY, 30KpeMa XMapHi
cepsicu Office 365. Takwuii miaxij K03BOJISE 3AIIKABUTH
CTyAEHTI, yTPUMYBaTW iXHIO yBary, MaKCHMaJbHO
aKTHBI3yBaTH Ta MOTUBYBAaTH JIO CHUJIbHOI poOOTH Ha
KIiHIIEBHH pe3yIbTar.
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BITPOBA ’KEHHS THOOPMAIIIMHUX TEXHOJIOT'TH ITPU BUKJIA JAHHI
BUIOI MATEMATUKHU

Anomayia: 6 Oawili cmammi ONUCAHO HEOOXIOHICNb MA WLIAXU 3ACMOCY8AHHA NEeSHUX 6UOI8 OCEIMHIX
ingopmayitinux mexnonoeiti npu SUKIAOAHHI 6A306020 KYpCYy GUWOI MAMEMAMuKu CmyoeHmam
iHolcenepnux cneyianvHocmel. Aemopamu maxodlc po3eniaoaiomvcs 0esKi HANPAMKU GUKOPUCTHANHSL
iHGhopmayitinux ma KOMYHIKAYIUHUX MeXHONO2Il 3 3AIYYeHHAM Mepedicesux 3acodie ma naxemie
00CMyNnHUX NPUKAAOHUX Npocpam Oas Oilbul AKICHO20 MaA epeKmuBHO20 3AC80E€HHS CMYOeHmMAaMU
MexHiyHux cneyiarvHocmeti 6a306020 Kypcy GUUWOI MAMeMamuKu sIK He8i0 €EMHOI 4acmuHu CyYyacHoi

IHOICEHEePHO-MEeXHIYHOI 0C8Imu.

Kniouogi cnosa: ingpopmayiiini mexnonozii; euwia mamemamura; Memoou 6UKIAOAHHNSL.

Beryn

OCHOBHHI Kypc BHIIO! MATEMaTHKH B TEXHIYHOMY
By3i SIBIISIETHCS (byHIaMeHTOM MaTeMaTH4HO1
MATOTOBKHU sIKa

i

crieniaicra,
JIOTIYHE

Maii0yTHBOTO
3MIHCHIOETBCA 3  METOK  PO3BHHYTH
ANTOPUTMIYHE MHCIICHHS CTyAeHTa, 030poiTh Horo
METOJaMH JIOCHI/DKeHHS, aHaji3y Ta MOJEIIOBaHHS
HOPUCTPOIB, SIBHII 1 MPOLECiB, a TaKOXK METOAaMH
00poOKM Ta aHamily pe3ylbTaTiB MPAaKTUYHHAX 1
YHUCENIbHUX  eKcriepuMeHTiB. ChOroHi  HEMOXKJIMBO
3aJI0BOJILHUTH Bce Oinblie H OUIbllle 3pOCTAI0uUM
BUMOr'aM JIO PiBHS MiATOTOBKH BHIIYCKHHKA BY3Y JO
CaMOCTIHHOT npodeciiinoi JUSUTBHOCTI 6e3
BUKOPUCT@HHS  KOMII'IOTEPHHUX  TEXHOJIOTIH  mpu
BHUKIIQNaHHI  OUTPIIOCTI  BY3IBCBKUX  JWCIUILIIH,
HacamIiepe]l IUCUUILTIH GyHIaMEHTaIbHOTO XapaKTepy.
OueBugHO, IO  BUKOpUCTaHHA  iHQopMaiiitHux
TEXHOJIOTIH B HABYaHHI Ta OCBITi CTYICHTIB HE TIOBUHHO
MaTH eIi30IMYHUIA XapakTep, ane OyTH CHCTEeMaTHYHUM
3 MEpIIUX JHIB HABYaHHS CTYJIEHTA B BY3I.

Mera

HeoOxinnicTh po3po0KM HOBUX MiJIXOMIB JIO
HaBYaHHA JWKTYETHCS HE3aJIOBOJIEHICTIO CYCHiJIbCTBA
Horo sKicTio. 3MiHa YMOB KHTTS CyCHUILCTBA HEMHHYYE
BHUKJINKAC  BIOCKOHAJIEHHS  OCBITHIX  KOHIIEIIIIIH.
CydacHuii erarm pO3BHTKY OCBITH XapaKTepPH3yeThCs
SKICHUIMH ~ 3MiHaMH  HOTOo  3MICTy,  CTPYKTYpH,
BIPOBa/PKCHHSIM B OCBITHIH  IIpollec  HOBHX
MeJarorivHuX TexHojorii. [Ipu npoMy BaxkiIMBa pOJb B
pedopMyBaHHI  OCBITM  BiZIBOOWTHCS  PO3BHHEHOMY
npouecy iHpopMaruzamii, SKHH TO3BOJISIE IIMPOKO
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BUKOPUCTOBYBAaTH 1H(OPMAIIiifHI TEXHOJIOTII.

OcHoBHA YacTHHA

HaiiBimomimumu 3 TpaguIiiHUX  METOMIB
HABYAHHS  SBJISIOTBCSA  MPOBEACHHSA  JICKI[IHHHX,
MPaKkTHYHUX 1 J1abopaTopHHUX 3aHATh. BojHo4Yac,

CydacHe VSBICHHA NP0 SKICHY OCBITY BKIIOUAE SIK
HEOOXiTHU €JIEMEHT BiITbHE BOJIOIIHHS
iHpOpMaLIHHIMH 3acTocyBaHHS
iHpOpPMALITHIX TEXHOJOTIH JomoMarae IiIBUIIUTH
piBeHb BHKIIaJIaHHs, 3a0e3Meuye KOHTPOJb, HAOYHICTB,

TEXHOJIOTIIMH.

Hece OiplMid 00°eM iH(opMallii, SBISETHCS CTUMYJIOM
B HaBYaHHI. Bukoprcranss iHQOpMAIIITHAX TEXHOIOTIH
B BHMBYCHHI BHUINOI MaTreMaTHK{ CIIPHUSE ITiJBUIIECHHIO
piBHS BHUKJIaJaHHS Kypcy, JO03BOJsi€ 3a0e3neduTH
OIIEPaTUBHUN MOHITOPWHT 1 KOHTPOJh 3a YCIIIIHICTIO
CTY/IEHTIB, HaJa€ AOCTYN 10 0a3 JaHWX MaTeMaTHYHUX
3HaHb, & TAKOXK 0araro iHIIOTO.

3acrocyBaHHs iH)OpMAIHHUX TEXHOJOTIH Crpusie
PO3BHUTKY HOBHUX II€JIarOTiYHUX METONIB Ta IPHHOMIB,
MIOM’ SIKIITy € nepexis Bif TpamUIiHHIX bi(o)
IHTEpaKTUBHUX CIOCO0IB HABYAHHS, a TaKOX BeAe 0
po3mMpeHHst AuBepcudikamii MaTeMaTHIHNUX 3a/ad, 110
po3B’s3yroThes. CremianmicTn B ramysi iHpopMariitHux
TEXHOJIOT1H CTBEp/KYIOTh, 110 3alpPOBAJDKEHHS HOBUX
KOMIT IOTEPHUX TEXHOJIOTiH B OCBITHIiH Mpowec J103BoJIsIE
MiABUINUTH €(QEKTUBHICThP BUBYCHHS CIICI[IaJIi30BAaHHX
JTUCIUILTIH, B cepeaaroMy Ha 30 %.

OCHOBHUMH IHCTPYMEHTAaMHM BHKJIaJIAaHHS BHIIOT
MaTeMaTHKH{ 3 3aJIy4eHHSIM 1H(OPMAIIHUX TEXHOJIOTIH
ABJSIFOTBECSA MYNBTHMEIIMHI Tpe3eHTalii, Mo MiCcTATh
yuboBoro Marepiamy, ¢opmynan, Trpadiky,
qmiarpaMu, aHiMaiis, Bieo Ta 3BYKOBI edeKTH,

TCKCT
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porpaMu-TpeHaxepu. JlaHi ckiIamoBi iHpopMaIitHuX
TEXHOJIOTIH TO3BOJIAIOTH PAIliOHaIBLHO OPTraHi30BYBaTH
mporiec y400BOTO 3aHATTA, MiJBHIIUTA HAOYHICTH Ta
HACWYCHICTh JICKIIHHOTO Marepiaiy, aKTHUBI3yBaTH
HaBYAIBHO-TII3HABAIBHY MiSIBHICTH CTYHCHTIB. OKpiM
TOr0, CaM TMpOIIeC HABYAHHS CTA€ IHTEPAKTUBHHM,
TBOPYHM i OPIEHTOBaHHUM Ha cTyaeHTa [1].

LinHicTIO MYNTFTUMEIIMHAX MPE3eHTAIlil, a TaKOoXK
MpOrpamM-TpeHaXKepiB, KOHTPOIIOIYUX Ta HABYAIHHUX
KOMIT'FOTEPHUX  TIPOTpaM,  SBISEThCA  e(heKTUBHA
JIEMOHCTpAIIisl KPECIICHb, CXeM, PUCYHKIB, ONTUMI3aIlis 1
€KOHOMIsl ~HaBYaJIbHOTO 4Yacy, a TakoK Kpalle
3amaMm’sTOByBaHHS 1 3aCBOEHHS CTYICHTaMH Y40OBO-
MIPaKTUYHOTO MaTepiany.

3 iHmoro  OOKYy,
MIBUINEHHS  SKOCTI MM ATOTOBKH
CTYICHTIB TEXHIUYHUX CIEHIATBHOCTCH  SIBJIAIOTHCS
IHTeHCU Ik, npodeciitaa OpIE€HTOBAHICTh
ayIMTOPHUX  3aHSATh Ta  HaJeXKHA  OpraHisaiis
10332y AUTOPHOI CaMOCTIHHOT pOOOTH CTYJEHTIB.

HEOOXITHUMU
MaTeMaTU4IHO1

YMOBaMHU

ITpu dopmyBaHHI TBOPYOI aKTHBHOCTI MaHOyTHIX

IHKeHepiB e(eKTHBHIM 3acobom SIBIISIETBCS
JOCITI/PKEHHS Ta pO3B’s3aHHA npodeciiiHo
OpIEHTOBaHMX  3aJa4, B  SKHX  pealli3yloThCs

IHTerpaTHBHI 3B’A3KM MaTeMaTUYHHX Ta CIICLialbHHUX
3HaHb. Kommiekc mpodeciiiHo OpieHTOBaHHUX 3amadq
HEOOXiJJTHO TOCTYNIOBO BBOJUTH B HAaBYaJIbHUHA Kypc
BUILOI MaTeMaTHKH IO Mipl IPOXOMKEHHS TeM Kypcy
BUIIOT  MaTeMaTHKH 1  BUBYCHHSA  CTYICHTaMH
creLialbHUX JUCLUILIIH iX MaiOyTHboro npodinto. Ha
Hall [ODIsN, caMe IijJ 4Yac ayIuTOPHHX 3aHATh
3aKJIAIA€ThCsl TOW (DYHAAMEHT, Ha SIKOMY B HOJAIbIIOMY
(OpMYIOThCS BMIiHHSI Ta HABUYKH CAMOCTIHHOI poOOTH,
PO3BHBAIOTHCS TBOPYi 3a7aTKu CTyaeHTIB [2]. I 3HOBY X

Takd, BAAJE TOEAHAHHA TPAIUIIHHUX  METOMIB
HaBYaHHS 3 Cy4YaCHHUMH MOMJINBOCTSIMHU iH(OpMAaIiitHuX
TEXHOJIOTI  JIO3BOJISIE  peali3oBYBaTH  BHIE3ra/iaHi
3aja4i  HalOLIbII ONTHMAIBHMM Ta e(EKTHBHUM
crocoOoMm.

Hectagya HaB4ampHOrO 4dYacy Ha ayIUTOPHHUX
3aHATTIX aKTyajizye npobiemy HaKOIBII
pamioHaIBHOTO HOTO BUKOPUCTAHHS, a, 3HAUYMTh,

BUCYBA€ PAJ MiABUIIEHUX BUMOT JI0 3MICTy HaBYAIbHUX
3a1a4, iX KOMIIOHOBKH, NpO(eciiHOi CIpsIMOBAHOCTI.
[MpuponHo, mpu omnpalfoBaHHI BUKJIAZAEHOTO MaTepiaiy,
y CTYICHTIB BHUHHKae 1oTpeba B KOMyHikamii 3
BUKJIa[laueM YM IHIIMMHU CTYIEHTAaMH B I103aypOYHHI
gac. CyvacHi iHdopmamiifHi
BUPILIYIOTH 1110 TIPOOJIEMY.

Jns  Bumoi MareMaTuKu
CTPYKTYpPOIO 3MICTOM HIISX CHCTEMaTHYHOIO
BHUKOPHCTaHHS iHpOpManifHUX TEXHOJIOT1H
TIPE/ICTABISIETHCS €IMHO NPAaBUIIBHUM. BHACIIOK 11bOTO
MIOCTa€ MUTAHHSA PO (HOPMHU KOMIT IOTEPHOI MiATPUMKH,
pO3po0Ky BIACHUX MPOTpPaMHHUX 3aco0iB, IO,
BiZIOMO, MoTpedye 3HaYHUX MarepialbHUX Ta YacOBUX

TEXHOJIOTIT  JIETKO

3 1l KaHOHIYHOIO

Ta

K
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pecypciB i, SIK TPaBHIIO, TPUBOAUTE IO TOSBH BEITHKOI
KUIBKOCTI PI3HOMAHITHUX 110 CTHJIIO, HE TIOB’sS3aHHMX
OJTHa 3 OMHOK0 HABYAILHUX MPOTpaM i PO3B’sI3aHHS
OKpPEMUX BY3bKHX IMUTAHb TOT YM iHIIOT TeMU. CIiTbHIM
HEONIKOM OIMBIIOCTI TAaKUX TMPOTpaM  SIBISIETHCS
BUKOPHCTAHHS JIMIIE HAWMPOCTINX MOXKIHBOCTEH
KOMIT'FOTEpa Ta  BY3bKI  paMKH  pealli30BaHUX
QITOPHUTMIB, AKi HE JO3BOJSIIOTH CTYICHTY TBOPUO
PO3B’sI3yBaTH 3ajadi, a TOMY HEIOCTaTHHO PealizyroTh i
PO3BUBAIOTH HOT0 iHTEJIEKTYATbHUN MOTCHIIAT.

[MpuHnmoBo  iHMIMHA  WAXIL — TOJNSTae
HACTYITHOMY — CTBOPIOBATH HaBYAJIbHI CepeOBHUIIA Ha
0a3i BIIOMUX MAaTEMaTHYHHX IIAKETIB, IO J03BOJIIE
30CEepeUTH  3yCWUII Ha  METOAMYHOMY  3MICTI
BiIMOBiTHOI IIpeaMeTHOi obmacTi. OKpiM Ii€r0 TOIOBHOL
TepeBaru BapToO BIAMITUTH i TOH (axT, II0 IPHU TAKOMY
migxoAi He mependavaeTbcs OCOONMBHX BHMOT  JI0
MOTepeIHhOT KOMIT FOTEPHOI MiJATOTOBKH SIK CTYJCHTA,
Tak 1 BUKJIagada. Hampukian, Ha CbOTOAHI aHAJIOTidyHA
poboTa  BHUKOHYETHCS CepeloBHUIl  IaKera
Mathematica Ha 0a3i komm’rorepis IBM PC i Macintosh
[3]. IcHytoTh i iHII MaTEMaTHYHI TAKETH.

B

B

BucHoBku

Sx OaunMmo, BOpPOBAKCHHS IHPOpMAITHEX
TEXHOJIOT1H B OCBITHIM Tpolec Hajae IepeBaru He
TIMBKM JUIA CTYACHTIB, ajle 1 i1 BHUKJIAJA4iB SK
(byHIaMEHTAIFHUX, TaK 1 CHEIialli30BaHUX AHUCIUILIIH.
3aBOSKH  pO3BUTKY  iHGOpMAmiHHUX  TEXHOJOTiH
BUKJIa[[ad4 MOXE pPeayi3oByBaTH HAWHOBIIII MEIaroriyHi
ifiel, TUTMTHCS. HUMH 3 KOJIETaMH, Ta OTPUMYBATH HA HUX
BimmoBigHI pemensii Ta Bigrykum. OxpiM  TOTO,
JOCTYIHIIIUM ~cTa€ BHOIp OCBITHBOI TpaexkTopii,
JOCTITHUIIBKUM TEM, CHCTEM TPCHYBAJIbHUX 3aBIaHb 1
3a]a4, METOMIB KOHTPOJIO 3aCBOEHHS Marepiany Ta
6arato iHIIoro.
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EJEMEHTHU AHAJII3Y MEPEK HAYKOBOI CITIBITPALII

Anomayia: ananiz mepesic HAyK0GoI cnienpayi € ¢ 0CHOBI KOPEKMHO20 OYIHIOBAHHS NOKA3HUKIE HAYKOBO-
docnionoi Odisnvrocmi  cy6’€ekmie Haykogozo npocmopy. InobaneHicme nowiupeHHs ma OuHaMika
PO3GUMKY Mepedc Haykoeoi cnignpayi eusHauac nioxoou 0o ix awnanizy. Lfi nioxoou exnouaromo
00CniONCeH ST NPUHYUNie opmysanHa ma QYHKYIOHY8aAHHA Mepedci, 8usHaueHHs Xxabie ma Opokepis
Mepedici, OYinIoBaHHs MICHOMU 38 A3KY MidC CYO E€KMAMU HAYKOBO20 NPOCHIOPY, WO GKIIOUAIOMbCA 6
Mepedcy Haykoeoi cnienmpayi AK ey epagy Oanoi mepesici. Po3paxyHox Xapaxmepucmux mepeici
HAyK0B0I cnignpayi € 0CHOBOI0 OJisi NPOBEOEHHS eheKMUBHO20 OYIHIOBAHHSL HAYKOBO-00CHIOHOI QisibHOCI

8 YIoMY.

Knrouoei cnoea: mepesica naykoeoi cnienpaui; HayKkomempisn; HAyKoeuil npocmip.

Beryn

HaykoBa Mepexa — 1e o00'eqHaHHS CyO’€KTiB
HAYKOBOi MiSUTBHOCTi, TOOTO HAyKOBIUB, SKi 00’€THaHI
NIEBHUMH TPAaBWJIAMH CTBOPEHHA Ta (YHKIIOHYBaHHS
YJIeHIB B MEXax Mepexi, KpiM TOro OIHOPIIHICTh
Cy0’eKTIB HAyKOBOI JiSZIbHOCTI HE BHKJIIOYAKOTh
HasBHICTh y HHUX cHenu(QIYHUX ixeHTH(]IiKaTopiB, IO
JI03BOJISIE TOCIIDKYBATH iX OKPEMO.

HaykoBi Mepexi MOXYTh IOEIHYBAaTHCh MiX
co0oro, yTBOprOrOUH iepapxito. HaykoBi Mepexi 5K
00’€KTH MOXYTh PO3IVIAJATHCA SIK YaCTHHU HAayKOBOTO
npocropy. IIpocTopoM € aeska MHOXKHHA CTPYKTYPHO
yrnopsiikoBaHux 00’ekTiB Ta iX ifgeHTH(dikaTopiB, ska
MOJAE€TBC  MOJACIUII0, 1IN0  BimoOpakae  JOTIYHY
CTPYKTYpPY IpyIyBaHHs Ta YIOPS/IKYBaHHS
imentudikaropis 06’exTiB maHoro mpoctopy [1].

JocnimKeHHsT HayKOBHUX MPOCTOPIB € CKJIaJHOIO
3aja4elo, 10 Ma€ BPaxXOBYBAaTH JAWHAMIKY PO3BHUTKY IiX
KOMIIOHEHTIB, a TaKOX BPaxOBYBaTH YHWCICHHI 3MiHHU,
SKi BUHHMKAIOTh BHACJIZOK 3POCTAaHHSA IUBUIKOCTI
MpoxyKyBaHHS iH(opMmamii Ta i pPO3NOBCIOMKEHHS.
Ockinbky HaykoBa iH(OpPMAIs TOIUPIOETHCS ILIIXOM
yOJTiKyBaHHSI HayKOBHX poOOIT, TO aiist popMyBaHHs Ta
OLIHIOBaHHS PO3BUTKY B3a€MOJii MK KOMIIOHEHTAMH
HAayKOBHX IPOCTOPIB MOXHA CKOPUCTATUCS JIAHUMH TIPO
LIUTYBaHHA HAyKOBHX ITyONiKamiff, aHami30M CIUTBHUX
KIIOYOBHMX CIIiB IyOmikamiii  Tomo. Biamosimauid
MaTeMaTH4YHUI Ta aNrOpUTMIYHUI amapar, 1o J103BOJIsE
JOCTIINTH HAyKOBY [iSUTBHICTE B PI3HMX BHUMIipax
BU3HAYAETHCS aHAJII3 HAYKOBUX MEPEXK.

OCHOBHUMHM 3aBJaHHSIMHM, SIKi BHPIIIYIOTBCS B
MeXax aHai3y HayKOBUX MEPEX €:

1. MocmipkeHHS TPUHLOWIIB CTBOPEHHS Ta
(YHKIIOHYBaHHsS, a TaKOX OI[IHIOBAaHHS pe3yJbTaTiB
CHiBIpali B MeXXaX MEpeXk CIIiBaBTOpiB abo Mepex
HayKOBO{ CriBIpari.
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2. TloOynoBa Ta AOCIIIKEHHS MEPEK IIUTYBAHHS.

3. HociimkeHHs MEepexk CIUTBHOTO ITUTYBaHHS Ta
6i6miorpadiunux 3’eqHans [2].

4. Inentudikaris HarpsMmiB HayKOBHUX
JNOCTI/DKCHbh Ta aHalli3 TEeMaTHK, a TaKoX Io0ymoBa
HAYKOBUX MEpeX Ha OCHOBI CIUIBHUX KITFOYOBUX CIIiB.

5. JociimKeHHs TeTepOreHHUX HayKOBHX MEPEIK.

JleTampHO TpO JAEsKi 3a/1adi OLIHIOBAaHHS HAYKOBO-
JOCTITHOT MiSUTBHOCTI Cy0’€KTiB Ta 00’ €KTIB HAYKOBOTO
IpOCTOpPY omucaHo B poborax [3-5].

Meta

Po3misi; OCHOBHHX 3a/1a4 B MEXax aHaji3y Mepex
HayKOBOI CITiBIIpalli, 10 MOXXYTh OyTH BUKOPHCTaHI JUIst
OIIIHIOBAaHHS HAyKOBO-IOCIITHOI MisIIBHOCTI CyO’€KTiB
HayKOBHUX IIPOCTODIB.

OcHoBHA YacTHHA

Mepeka HaykoBO1 CHiBOpaili — I COIiagbHa
Mepeka, BY3IM SIKOI € HayKOBLSIMH, a 3B’SI3KH
BiTOOpaXXarOTh  CIIIBaBTOPCTBO  CIIUIBHUX  HAYKOBUX
nyonikamii [6, 7]. ITyOnikyBaHHs CIIIIBHUX HayKOBHX
npaib € OCHOBHMM BHJIOM HayKoBOi B3aeMOAii, IO
AKTHBHO JTOCIIKY€ETHCS Ta MOXe OyTH OIliHCHA.

B poGori [8] Oymo mpoBeneHo KiacTepHHH Ta
YaCTOTHHUM  aHaJi3W  Mepexi UL BUSBICHHS
MIKPOCTPYKTYPH MeEpeXi HayKoBOi CIIBHpaIi 1010
NIEBHUX AacIleKTiB HAyKOBIIB; BHSBJIECHHS HAaNpsIMKY
JOCTI/DKCHh B paMKaxX JIOKAJBHHUX IIiMEpeR Mepexi
HayKoBOi criBIparii; ireHTudikamis NeHTpy CHiBIpari.

3rizHo 3 mocmiykeHHAMH [9] Mepexa HayKOBOT
CHIBIIpalli € acopTaTMBHOIO, TOOTO Xabm Mepexi
MMOETHYIOThCS 3 IHIMIMMHU XabaMH, SKi KOHIIEHTPYIOTbH
HaBKOJIO ce0e BYy3JM, a BY3JIM HIDKYOTO pIiBHA
TIO€THYIOTHCS 3 BIIIOBITHUMH BY3JIAMH HIDKYOTO PiBHSI.
ACOpPTaTHBHICTh HE CTPYKTYpPHA, & CTBOPIOETHCS JCSIKIM
MEXaHI3MOM, SKHH PETYIIIO€ €BOIIOIII0 MEPEXI.
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BaxnuBoro  3amadero  JOCTiDKEHHS — Mepexi
HayKOBOi CIHIBIpali € BH3HAYCHHS IMIMEPEK, SKi
BKITIOYAIOTh BY3JIM, SKi € HaWOUIhIN moemaHaHuMHU. J{is
TaKuX MiIMEpeX MOKHA BU3HAYUTH Xab, TOOTO By30l,
KUTBKICTh 3B’A3KiB SIKOTO 3HAYHO TEPEBHUINYE CEPETHIO
KUTBKICTP B MEpeXi. BIacTHBIMH XapaKTepHCTUKAMH
KO)KHOTO By3J1a MEpeXi HayKOBOi CIiBIIpalll € 31aTHICTh
MMOEIHYBATUCS 3 IHIIUMH By3laMH (NIPUOATHICTB) Ta
3[0AaTHICTh 10 EHTpaii3amii, ToOTO IO MEepeTBOPECHHS y
xa0 [9]. Jlng  BCTAaHOBJICHHSA  LEHTPAIBHOCTI
BUKOPUCTOBYIOThCS TaKi MIpH: CTYMiHb LIEHTPAIBLHOCTI,
CTYIiHb IIOCEPEAHUITBA, TapMOHIYHA LEHTPAaIbHICTH,
CTYIiHb BIUIMBOBOCTI ToImIo. Ili Mipu J03BOJSIOTH
BCTaHOBHTH POJIb KOYKHOTO By3Jla B MEPEKI.

OxpiM MepexHHX XabiB, fAKi TapaHTYIOTH
Y3TOILKEHICTh,  CHPSAMOBAHICTH  MEpexXi, MOXYTh
aKTUBYBaTH IHII BY3JIM MEpexXi, BaXIUBUM €

BCTaHOBJICHHS BY3JiB OpOKepiB, sIKi MOEIHYIOTH Pi3HI
permiiiHl ocTpoBH, TOOTO 3a0e3MEYyIOTh 3B'A30K MiXK
miiMepexaMH 1 TaKUM YHHOM, 3aKpUBAalOTh OTBOPU B
Mepexi. Takok, OKpiM Jesiki BY3JIM MOXYTh OyTH
oHO4YacHO Opokepamu i xabamu [10].

OCHOBHUMH TapameTpamu ajst rpadiB HayKOBHX
MEpEXK, SIKi BUKOPUCTOBYIOTHCS IS aHAJI3y €: CTCIIiHb
Ta eKCIIEHTPUCHUTET KOXHOI 3 BepIIUH Tpada, pamiyc Ta
miamerp Tpada, CTymiHb ONU3BKOCTI By3Ja, CTYIIHbB
MOCEPEAHUIITBA, CTYIMiHb BIUIMBOBOCTI, MOAYJISPHICTb,
Koe(IlieHT KIacTepu3alii Towlo.

Mepexi HayKoBOI CIIBOpaIli MOXYTh OyTH
moOyI0BaHi, BPaXOBYIOUH PErioOHAIbHE MPEICTaBICHHS
(kpaiun) cyO’ekTiB HaykoBoro mpoctopy. Kpim Toro,
BaXIUBOIO  3aJader0o €  imeHTH(IKAIlisl  HaOpIMy
HAayKOBHX JIOCIIJUKEHb, SKHH IepeBaXkae 1 CTOCYEThCS
MEpEeXKi B IIJIOMY, & TAKOXK OKPEMHEX 11 CKJIaIOBHX.

Jus rpady Mepexi HAyKOBOi CITIBIIpaIli TaKOXK
PO3paxoBylOTh MOJIYJSIPHICTh, IO BH3HAYaE Mipy
CTpYKTYypHOCTI Mepexi. Ll mipa Oyia po3pobieHa st
BUMIPIOBaHHSl CHJIM DPO3OMTTS MeEpexi Ha Moy
(rpynu, kmactepu abo HayKOBi CHITBHOTH). Mepexi 3
BHUCOKOI) MOJYJISPHICTIO MAalOTh IIUIbHI 3B'I3KH MK
By3JIaMH BCEpPEAMHI MOMYIIB, aje CIaOKi 3B'S3KU MiXK
By3JlaMH B PI3HUX MOIYIsAX. MoOIymsipHICTE YacTo
BHKOPHCTOBYETBCS B ONTHMI3amii METOHIB  JUIA
PpO3Mi3HABaHHS CTPYKTYPH CIIJIBHOTH B Mepexax [11].

BucnoBkn

B ocranHi aecATHMNITTA BiAOyBAarOTHCS BaXJIHBI
3MiHM B reorpadii Haykm Ta HayKoBOi CIiBIpali.
HayxoBi Mepexi abo Mepexi HayKoOBOI CIIBIIpalli, sKi
paHimme  QYHKIIOHYBaJd  JIOKAJLHO MexKax
VHIBEpCUTETIB Ta HAyKOBHX IHCTUTYTIB, a TaKOX
PO3IOBCIODKYBAJINCH HA OIHY a0 KijbKa KpaiH 1 Oyiu
OUTBII CTAaTHYHI, 3apa3 OXOIUTIOIOTh INPAKTHYHO BECh

B

cBit. [lIBuaKicT, CTBOpeHHs HOBOi iHGopmarii Ta
BHUKOPUCTaHHS 3aC00iB CTBOPEHHS MEPEKHOI cIIiBIpari
HAayKOBLIB CIPHUAIOTH JWHAMIYHOMY pPO3BUTKY Ta
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YPpi3HOMaHITHEHHIO HAYKOBUX MEPEXK.

B po6oTi po3misHYyTO OCHOBHI 3amadi aHaji3zy
HayKOBHX MEpEeX Ta IIOKa3HUKH, SIKI € B OCHOBI
KOPEKTHOTO PO3paxyHKY MOKa3HHKIB HAYKOBO-IOCIiTHOT
ISUTBHOCTI CY0’€KTIB HAYKOBOTO MIPOCTOPY.
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ITonosuu HartaJia JIeoHTiBHA
K.T.H., o1leHT Kadenpu [T

Kuiscoruii nayionanonuil ynisepcumem 6yoienuymea i apximexmypu, Kuis

TI'osienkoB Bosionumup I'ennaniioBuy
crapiumii BuKiaaay kapenpu IT

Kuiscokuii nayionanenuil yHisepcumem 6yoisnuymaa i apximexkmypu, Kuis

Jly3ina FOqist BosionumupiBaa
cTyneHnTka 3-ro Kkypcy kadpenpu [T

Kuiscoruii nayionanvnuil ynisepcumem 6yoienuymea i apximexmypu, Kuig

HNINPPYBAHHSA BA3U JTAHUX

Anomayisn: y yil cmammi Mu pO32/ISIHEMO, KL MeXHON02I WUGPY8AHH SUKOPUCMOBYIOMb 05l 3MIHU
ingopmayii, wo 30epicaecmvca 6 6azi oanux (B/), 6 cneyianvhuu mexcm, AKUN YHEMOXNCIUBTIOE iT
3YUMYBAHHA Kopucmygadyamu 0Oe3 8iON0GIOHUX Kuouie wiugpyeanns. Pozenanemo ocHo6HI nioxoou ma
Kracugpikayito  wugpyeanns, ocobnusocmi ma  HeOONiKU, 6UOU  WUPPYEAHHS, 3PYYHICMb  iX
BUKOPUCMAHHA, 8I0OAeHe YAPAGIIHHA, a4 MAKOXC Kepy8aHHs Kirouamu wugpysants. O3HAUOMUMOCH 3
NPO30PUM WUPDPYBAHHAM OAHUX 8 PEAHCUMI PEalbHO20 UACY, WO MAKONC 8i00Me AK «WUDPYBAHHS 8 CINAHI

CNOKOIO».

Knrouoei cnoea: npo3ope wiughpysanns; euou wiupysannsn; KepyeanHHs Kiovamu.

Beryn

bazoro nisuibHOCTI CydacHHUX KOMIMAHIA Pi3HHX
MacmtabiB € mpuBaTHa (kKoH(igeHUilHA) iHPOPMALis
Pi3HUX BHAIB, TOMY MUTaHHs Oe3MeKH KOPIOPATHBHUX
J@HUX € HaJ3BHYAIHO BOXIIUBE ISl JOCATHEHHS YCIIiXY
B Oi3HeCi. PiBens 3axucry indopmarii B BJ] € uu He
OCHOBHHM KpHTEpieM ii e(peKTHBHOTO QYHKIIIOHYBAHHS,
TUM Oinbime Y Coepi TeXHonorii. Bin CrmamaersCs i3
3aXucTy B HECAHKLIOHOBAHOIO abo
CaHKI[IOHOBAHOrO  BTPY4aHHs. llepmmii  HAIPSIM
3B's13aHM# i3 3a0e3meyeHnsam Oesnexu BJI, a apyruii — i3
3abe3neueHHsM wiaicHOCTI BJI. T'omoBHMMH 3acobamu
3axucty indopmanii Yy KOPHOPATHBHIH Mepexi
BOPOBA/DKCHHSI  HAMIWHMX ~ maponiB,  HASBHICTH
pe3ePBHUX KOMi#, Oe3neuyHe BUKOPUCTAHHS IOJATKIB,
OHOBJICHHs CHCTeMH Ta 3MiHa HAIAIITYBaHb 32
3aMOBYYBaHHAM. Pa3oM 3 IUMH [isIMH, IUISI 3aXUCTY

X

€

KOPIIOPATHBHOT Mepexi Oifblie Yacy CIliff MpUIiITHTH
3axucTy fgaHoi bJI.

Merta

Mera nanoi poOOTH: BU3HAYUTH €(QEKTUBHICTH
mupyBaHHS JaHHUX, pO3i0paTu CTPYKTYpy, OCHOBHI
MiAXOMW, BUAM MHUQPYBaHHA Ta  OCOOJIMBOCTI
3aCTOCYBaHHSI.

OcCHOBHA YaCTHHA

SIkm0 B CTAPOAABHBOMY CBITI  KPHITOJOTIEIO
3afiMaTKCs SIK MHUCTEUTBOM, TO 3apa3 KPUITONOTis
crama wHaykorw. OCHOBHI migXomum mmudpysanus BJI
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MOXXHa Kiacu(ikyBaTH IO TOMY, Ha SKOMY piBHI
BiIOyBaeThCs 1€ IUQpyBaHHA puc. 1.

[Hopatok Jopatok JNopatok

DBMS

Cxosuuie

DATA

nam'ats

1 1

DATA
DBMS DBMS

nam'aTL
Cxosuuie
po3iundp./3amdp

poswundp./3amndp

DATA

nam'ats

Cxosuie

cepsep b1

cepsep B

@

cepsep b1

P
ucynok 1 - Knacughixayis nioxodie 0o wiugpysanis
e [lIudpyBanHs Ha piBHI CXOBHIIA
Takox HA3HUBAETHCA «I1P030PHUM. MJani

mUGPYOTECS nepe 3anuCOM Ha JUCK | 1emupPYOTHCs
mig 9aC YUTAHHS B TAM'ATH, MO BHPimye TPOOIEMY
3aXUCTy «HEAKTHBHHMX» [AHUX, ane He 3abe3mevye
30epexxenHs iHGOPMauii mpu mnepexadi mo KaHaiIax
3B's13KY @60 miz wac Bukopucranust. [1, 2, 3].

e [ludpysanns Ha piBHI 0a3 JaHUX

OpnnuMm i3 mpuknaais mwudpyBanHs HA PiBHI 6a3u
naHuX € muhPyBaHHs Ha PiBHI CTOBMIIB, siKe 3aMKUCYE B
B/l mxe s3amudposani mami, a ii - 6e3 MOAATKIIOTO
mndpyBanHs - B CXoBuie. OCOONUBICTIO LIBOTO BHAY €
BUKOPHUCTAHHS €IMHOr0 Kitoya mpu 0OPOOI maHuX
OHOTO CrOBmYMKA. Kiroui MOXYTH OYTH TPH3HAYCHI
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KOPUCTYBA4YaM | 3aXHIIeHi MapoieM s 3ar06iraHHs
aBTOMATHUYHOI PO3MKMGPOBKH, OIHAK LE YCKIATHIOE
anminicrpysauus B/ [4].

e [lIludpyBanHHs Ha piBHI ZOAATKY

YV mmdpysanHi w®a PiBHI OOmATKIB  TIPOIEC
3MIMCHIOETECS JOJATKOM, SKE€ BIATBOPIOE ab0 3MiHIOE
naui - BiH BimOyBaeThCs AP 3amuCy B 6asy manuX. Llei
miaxin € Gimeln gieBuM, TaK AK A0AATKY BigOMi poii abo
npasa noCtymy KOPHCTYBAa4iB, a pasOM 3 TUM,
iHpopmaris mpo Te, ski AaHi € kKOHbiAeHUiitHUME [5, 6].
Knacudikauis aaroputmis mmmdpyBaHHs MPeACTABICHO
Ha puc 2. Cruig 3BepHYTH yBary, MmO Maibke KOXKEH
mudp — e CyKymHICTh AeKimbKOX mudpiB Bimpasy,
TOMY KOfieH udP, 10 CyTi, HE € KAUCTUMY.

Pucynok 2 — KnaCugbixayis aneopummis wugpyeans

VY pamkax 1aHOT poOOTH PO3IITHEMO ACHMETPHYHI
mmpyBanbHi CuCreMu ab0 CHUCTeMH 3 BIAKPUTUM
kiarodueM. OCHOBHOIO i/le€r0 Uit CTBOPEHHS TakKoro
KJ1aCy mmdpiB € renepanis mapu kimrouis. Hampukman,
HNepmHid - BIZKPUTHI KIFOY, PO3MOBCIOIKYETHCS IO
BIZIKPUTHX KaHalaX 3B’SI3Ky W BHUKOPHCTOBYETBCS ITIPH
mmbpyBaHHi moBigomiieHb. Ha npuiloMHiil cTOpOHI
3aBASKA CEKPETHOMY K09y BiZOyBa€eThCs
nemudpyBanHs moBigomiieHHsS. OcHOBHa  (pyHKIIis
ACHUMETPUYHOro IM(PYBaHHS TMOJNSAra€ y BiJKPUTTI
JOCTYITY JIFOMISAM, SIKi HE MalOTh iICHYIOYO1 JOMOBJICHOCTI
po Oe3rexy, 0OMiHIOBaTHCS 0COOHUCTUMH
noBiomyeHHAMH [7, 8]. HeoOxXiHICTh BiApaBHUKOBI i
OJIep)KyBa4eBl y3rO/DKYBaTH CEKPETHHH KIIIOY IO
creniaIbHOMY 3aXHIIEHOMY KaHaJli IIOBHICTIO BiJiana.

Eranu mmdpyBaHHS npenCTaBIEHHI Tak, IO
mporieaypa HeOOOpPOTHAa HaBiTh MO BiJOMOMY KIFOUY
mm¢pyBaHHs. 3 LBOTO CTa€ 3pO3yMiIO, IO MAaloyH
K04 mudpyBaHHS M 3amIMpOBaHMH  TEKCT,
HEMOJXKJIUBO BiJJHOBHTH BHXiJHE TIOBIJIOMJICHHS — ajpKe
OTpUMATH HOTO MOJUIMBO TUTBKM MArOYM 1HIITHHA KITIOU—
kirou penmdpysanss. Kiou mmdpyBaHHS NpHAHSTO
Ha3WBaTH B TaKWX CHCTEMaxX “BIIKPUTHM’, a KIIOU
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nemmdpyBaHHS  0aKarouuM  OTPUMATH  3aKOJIOBaHE
TOBIZIOMJICHHSI HEOOXiTHO TPUMATH B CEKPETi — TaKHi

KJIF0Y Ma€ Ha3By ‘“3akputuii”. [IpuHmunu mmdpyBaHHs

W nemmdpyBaHHS OynyloThcs Tak, 100 3HaIOUH
BIIKPUTHUH KIIOY, HEMOXIHUBO Oyao oOYHCINTH
3aKpUTHH.
BucnoBxku
PosmsiHyBIIM  3a3HaueHI NHTaHHS, 3pOOMMO

BHCHOBOK, 10 HaWBa)JIMBIIIMMHU Ta BCIM BIIOMUMH
crocobamu 3axHCTy iH(OpMAaIii y KOPIOpaTHBHIH
MEepeXi € CTBOpeHHS HAAIHHUX NapojiB, HASBHICTH
PEe3epBHUX KOIil, Oe3neyHe BUKOPHCTAHHS OJATKIB,
OHOBJICHHS CHCTEMH Ta 3MiHa HaJalITyBaHb 3a
3aMOBUYYBaHHAM. TaKkoX, BAPTO B3ATH 10 yBary, IO Mix
yac 3a0e3neyeHHs 0e3MeKkn MepeKi BaXKIIUBO IPUIIIUTH
yac 3axucty 0a3 nanumx. OckinbkH iH(pOpMAalis, 0 B
HHX 3HaXOAUTHCS, JIyXKe IiHHA JUI KOMITIaHii Ta OaxxaHa
IUIsL 37I0BMUCHHKIB, 6a3 JAaHHX BHMAararmTh OCOOJIHBY
yBary Ta JI0JaTKOBHH 3aXHUCT.
BuxopucroByroun KepyBaHHS
aJIMiHICTpAaTOPH MOXXYTh HaJaBaTH CBOi BJACHI KITFOUi
mudpyBaHHs a00 BHUKOPHCTOBYBAaTH 3I€HEPOBaHI JUIs

KJIr04aMu

HHUX K04l MIM(PYBaHHs, SKi BUKOPHCTOBYIOTHCS LIS
3axucty BJl cepenoBuma.

[Micnsa inentudikaiii 0COOIHUBO BaXKTUBUX TaHUX
noTpioHO 3aCTOCYBATH HaiAHI aJrOpPUTMHU
mmdpyBaHHI KoHQimeHHiitHOT iHGopMarii. VY pasi
BUKOPHCTaHHS 3 KOPHCIMBOIO METOI0, OTPUMAHHSI
JOCTyIly JI0 cepBepa ab0 CHUCTEMH, 3JIOBMHCHHKH
MEpIIOI0 CHPaBOI0 HAaMaraTUMYTHCS B3a€EMOMIATH 3
0azaMM JaHUX, dKi, 3a3BHYaii, MICTATh 0arato MiHHOI
inpopmauii. OnTumanbHuit croci6 yoeseuntu Baury BJ]
— 3akoayBaTH ii BiJ 0ci0, SKi MalOTh HAMIpH OTPUMATH
noctyt Oe3 Bepugikarii.
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AHAJII3 METOIIB MOJAEJIIOBAHHA TUHAMIYHUX CUCTEM

Anomayia: J[na mo0eno8anus OUamMivHux CUCemM 8 HAYKOGUX MA [HIICEHEPHUX OUCYUNITHAX UWUPOKO
BUKOPUCMOBYIOMbCSL  OUDEPEHYIANbHI  PIGHAHHS, KL  003601A10Mb  OMPUMYSAmu  iHopmayio npo
ROCMItIHI 3MIHU CIMAHY 00CHI0NCY8aHOI cucmemu. Bracuiook wozo neped Moniooumu Haykosysamu nocmaec
NUMAHHS, AKULL MeMOo0 Me00elio8aHHA Kpawe nioXooums 0 00Cai0HCeHHA egontoyii cucmemu. B pobomi
HABEOEHO aHAaNI3 OCHOGHUX Memooi6 MOOENO6AHHA OUHAMIYHUX CUCMeM, AKi ePYHMYIOmMbCA Ha
sukopucmanui ougpepenyianvHux pieHanv. Posenanymo pienanna pyxy 00HOMAco80i KOAU8AIbHOL
cucmemu ma 0coOnU8OCHI 1020 YUCenbHo20 piutentst 6 npozpamuomy komniexci Wolfram Mathematica.

Kntouogi cnosa: mooenio6anna OUHAMIYHUX CUCHIEM, AIZOPUMM CEPEOHbOT MOUKU; AMNIImYyod.

Beryn

OCHOBHa i7ies] METO/IIB MOJICJIOBaHHS TMHAMIYHUX
CHCTEM B SIKUX BHUKOPHUCTOBYIOTHCS ITU(EpCeHINaIbHi
PIBHSHHS TIONIiTae B OTPUMaHHI iHpopMamii mpo
MOCTIfiHY IUBUJAKICTH 3MIHM CTaHy cucTeMu. Ha
CBOTOJIHI HE ICHYE YHBEPCAJIBbHOTO METONY pillleHHS
mudepeHmia bHUX ~ PIBHAHB, 1 TOMY IHXKCHEpaM
HEOOXiZIHO 00MpaTd MK MIBUAKICTIO, TOYHICTIO Ta
30epekeHHsIM eHeprii npu BuOOpi MeroaiB. HaitGinbru
MOMIMPEH] YWCENbHI METOAM MOXKHA MOAUIMTH Ha
HACTymHi Kareropii: meromu Eitmepa, meromm Pymnre-
KyrTa, 6ararokpoKoBi METOIU Ta METOIHM €KCTPAITOJISIIIT

12].

Merta
AHamiz MeTomiB  MOJETIOBAHHS  JIUHAMIYHUX
cucTeM,  SIKi  TPYHTYIOTBCSL ~HA  BHUKOPUCTaHHI

JaudepeHIiatbHUX PiBHIHB
BuKJ1a1 0CHOBHOIO MaTepiajy

BinbimicTe urcenbHUX PO3BSI3KIB TPYHTYETHCS HA
METO/IaX CKIHUYCHHHX PI3HUIb, SKi HANAIOTh MPUOIH3HI
3HAUYEHHS PIilICHHS B TOCHIZOBHUX TOYKAX CITKH. Takox
IIPH KiHIEBil KITBKOCTI TOYOK PIilIEHHS € OOMEXESHUM.

Posrsinemo Mertoxn Efinepa mpu pimieHHi piBHSIHHS
pyXy  OZHOMacoBOoi  KONHMBajJbHOI  cucreMu. B
OyIiBHULITBI ITOIIMPEHNM IPHUKIAIOM TAaKHX CHCTEM €
BiOpartiiine oOagHaHHS TUIs (hopmyBaHHS
3aJ11300€TOHHUX BHPOOIB.

PiBHSHHS pyXy IUII OIHOMAacoBOi KOJMBAaJIBHOT

CHCTEMH Ma€ HacTymHui Bursiz [3]:
mX-+ox+cx=Fsin(wt) , 1)
Maca KOJIMBaIbHOI

ge mo — cucremu; b -

KOC(Ii€HT IUCHIIATUBHUX CHIL; KoeimieHT
mpyxHOCTi; F — 30yproBaibHE 3yCHIUIA, (- YacToTa

C —

BUMYIIEHUX KOJHMBaHb.
Merton Eiinepa 0a3yeTbcs Ha PO3KIAmy PO3BSI3KY
f(t) B psin Teitmopa. A came:
2 n
Ah f(t)+..+ Ah
2 n!
UncenbHAN PO3BSI30K  PIBHSIHHSA
CIPOLICHMM 32 JIOTIOMOTOI0  BHKOPUCTAHHSA

' (2)

Oytn

MOB

f(t+h)=f, () +f(t)Ah+

MOXKE

nporpamyBaHHs ~ a00  TOTOBHUX  MareMaTHYHHX
nporpaMHux KomiuiekciB. Ha pucyHky 1 npencrasiena
NpoCTa CTPYKTYpHA cXeMa pillleHHs Au(epeHLialbHuX
piBusHb. IHrepdeiic ODE BusHadae piBHsHHSI, a
inrepdeiic ODESolver Bu3Hauae yuceNbHHUNA aIrOpUTM
pilIeHHs.

PiauyHUL

ODE ODESolver
30KOH |

Pucynox 1 — Cmpyxmypna cxema 8ukopucmamis moe
npOpamysanHs NP YUCeNbHOMY PO3BA3KY OUPePEeHYIaTbHUX
Pi6HAHb

AugpepeHuiansH
pibHAHHA

Posrnsinemo  pimenHs piBHsHHSA (1) MeTonmoM
Eitnepa B mporpamaomy maketi Wolfram Mathematica,
sSKe MO)XXHa 3HAWTH  BHUKOPHUCTOBYIOUM  (DYHKIIIO
NDSolve [4].

3amyc OpOrpamMHOrO KOAY MaTHMe HACTYIHHM

BUITISI:
NDSolve
[{ mx[t]+ bx[t]+cx[t] = F Sin[at],
x[0]=1, X[0]=0%}, x, {t, 0, 200}, 3)

Method -> “ExplicitEuler”,
“StartingStepSize”->1/n]

ne Method -> “ExplicitEuler” — mnapamerp
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¢byHKkIii, sgkuid  3acrocoBye  meron  Einepa,
“StartingStepSize”->1/n — MeTox AKW 3ama€ po3Mip
MIOYaTKOBOTO KPOKY.

I'padiuHo pinreHHs npexacTaBieHo Ha puc. 2. Sk
6aurMo ToUHICTH MeToy Eiinepa 3aiexuTs BiJ po3mipy
MI0YaTKOBOTO KPOKY.

1\ A An

Pucynox 2 — Amnnimyoa xonueans 00HOMACO80I cucmemu
1 -n=10000; 2 — n=200

-0.001

Jo iHmMX MeToHiB, sKi HAJalOTh AHAJIOTIYHY
TOYHICTB Ta JIETIi Y BUKOPUCTAHHI BITHOCATBHCSI METOIH
Pynre-Kyrru. Bigminaicts Metony Pynre -Kyrtm, mpu
3HaxomkeHHi 3HadeHHs ¢Qywkuii f(X), mnomsrae B
oOuucieHH il 3HaueHHs1 B ACKIUJIBKOX CEpeIHIX TOYKax
3amaHoro inTepBany (X, VYn«) [6]. Pesymbraru
004YMCIIEHb B IIUX TOYKaxX OO€IHAHI TAKMM YHHOM, 100
BiIMOBiaTu po3kiiany B psin Teityopa 1o BU3HaUE€HOTO
nopsiaky. @opmyntoBaHHs sIBHOro meroay Pynre-KyrTu
B S-€TaIliB O0YMCIICHb BUIVISIIA€ HACTYITHUM YHHOM:

kl = f(yn’ Xn)
k, = f(y, +ha,k,x, +c,h)

(4)
ks = f (yn + hn (aslkl +"'+as,s—1ks,sfl)’ Xn +Cshn)

You = Y, +h, (bk +bk, +..+bk)

AJNTOpUTM J@HOTO METOAy moisras y BUOOpi
BIAMOBiMHMX mapameTpiB @, b, C, ski 3abe3nevars
HEOOXiJlHe HAONKEHHST MpH OOYNCICHHI 3HAYCHHS
oyHkiii B S-etaniB. [Ipu 3HadeHHi mapamerpis by+b,=1,

b,c,=1/2  1a  byay=1/2 gmns S=2  orpuMyemo
OJIHOTIApaMETPUYHE CIMEWCTBO pimieHs Merony Pysre-
Kyrtu [5].

Peamizamist metomy Pynre-Kyrru B Wolfram

Mathematica 3a mOmMOMOTOI aJrOpuTMa CepeabHOT
TOYKH 3alIUCY€ETHCS HACTYITHUM YHHOM:
Needs[“DifferentialEquations’NDSolve
Problems’ ]
NDSolve [{ mx[t]+bx[t]+cx[t]=FSin[wt],

x[0]=1, %[0] =0}, x, {t, 0, 200}, ®)

Method -> “ExplicitMidpoint”,
“StartingStepSize”->1/n]

ne Method -> “ExplicitMidpoint” — mapamerp

¢yHkuii, sikuii 3actocoBye anroputM Pynre-Kyrru.
BaxnuBUM ~ aceKTOM — YHCENBHOTO  PIllIeHHS
nudepeHniadbHUX PIBHAHB € BHOIp ONTHMAIBHOTO
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Habopy TOYOK cCiTkH. DikCOBaHWH pO3MIp KpPOKY HeE
3aBXIM MOke OyTH edekTHBHUM. lle moBs3aHO 3 TUM
mo (yHKIS MOXKE IIBHIKO 3MIHIOBATHCH B JCSKii
yacTHHI iHTepBanmy. Jlis pimeHHs 1iel npoOnemu
ICHYIOTB YHCEINbHI aIITOPUTMH, SIKi TO3BOJISIOTH OLIHUTH
IO TOXHOKY 1 aBTOMaTHYHO 0GUMCITUTH 3HadeHHs h=1/n
JUTsL KOOKHOTO KpOKY iHTerpyBanHs. st metoma Pynre-
Kyrtz mi anroputmMu moOymoBaHi Ha ABOX IMiAXOAAX:
iHTepBasIbHE BUPIBHIOBAHHS Ta BOymoBaHi popmyu [1].

B  Wolfram  Mathematica npu  pimensi
mudepeHmianbHUX — piBHAHb MeTofoM PyHre-KyrTu
3aCTOCOBYETBbCSI  MOKPOKOBUH  KOHTpOJUIEp,  SIKUHU
BHOPHCTOBYE HACTYIIHY 3aJI€KHICTh:

Tol i
n+1_hn (_] ’
e p=min(p, p)+l; prap_ MaTpHIll OJHAKOBHX

[lerr,
KoedilieHTiB, IPOTe pi3HUX NOpsAAKiB; Tol - qomyck Ha

(6)

noxu6Ky; |err,||- Bemunua, sika nepenae ckanspHy Mipy

MOXUOKHK 1 MOXKe OyTH BHKOPUCTAaHA IS CTYIIHIACTOTO
BUOOPY pO3MIpY.

BucHoBku
Onucanuit  Bume wmeron Elnepa motpebye
3MEHIIIeHHsST 3HaueHHs Kpoky h. Ilpore 3MeHmICHHs
Kpoky N 30imbinye HeOOXimHiCTH B 3HAYHUX

OOYHCITIOBAIEHUX MOTYXKHOCTSX, @ TAKOX ITiABUIIY€THCS
noxuOka OKpyIJIeHHs. B Takomy BHUmaaky HeoOXiIHO
3HAWTH OaJIAaHC MK TOPSIIKOM METO/Y Ta KpokoMm h.

Haii6ibI1 po3nOBCIOPKEHUM aJITOPUTMOM METORY
Pynre-KyTTH € xiacuyH#uii METOJ] YE€TBEPTOTO TOPSAKY.
IlepeBarn metomy Pynre-KyTtu mposBISIOTBCS TNIpH
pO3paxyHKax piBHSHb BHIIUX IOPSIIKIB.
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ITYCTA KIMHATA

Anomayia: y yiti cmammi po3ensidacmvca npobnema nepemacenenus 3emui ma Komgopmue dcummsl
o0ell 00UH 3 0OHUM 8 pamkax yiei npoonemu. Byde 3anpononosano supiuienHs yiei npobremu, a came
CMBOPEHHA 3PYYHOI MA KOMNAKMHOI KIMHAMU, WO CMEopums ma pO36UHe MEXHONO02IH )V HANPAMKY
KomMnaxmuocmi inmep’epy O0asa mauOymuix noxoninv. [na nooanvuio2o Hcumms ma npoCmoposozo
NIIAHYBAHHSA HAM HeOOXIOHO OyOe 3Hamu AK NPUEOHAmMU ma OONawnyeamu 81AcHy Keapmupy ma 0yoisiio.

Ilpome ye € nuwe meopemuuHum pywiem 0 NOOANbUIO20 BIOKPUMMS MA PO36UMKY MEXHON02ll, AKi €

MaubymHb010 3anopyKo0 J100CHEd.

Kniouogi cnosa: nycma kimnama; minimanicmuunuii inmep’ep; nepenacenennsa nianemu.

Beryn

Ha croromHimHIA J€HE y CBITI 3 SBISIOTHCS
mpobieMu, Ha sKi TOTpiOHO 3BepTat yBary. OmHi€ro 3
TakuX TpoOJeM € TepeHaceNeHHs IUIaHEeTH, [0

YHEMOXKIIMBUTH KOM(OPTHE CIILTBHE MPOXKHBAHHS.

Mera

BmsHaunté edexkTuBHE BUpINICHHS NpoOIeMH 3
MEpPEeHACCNICHHSIM IUTAHETH Ta KOM(OPTHHM JKUTTAM
JIFONIeH B paMKax OfHi€l KIMHATH.

OcCHOBHA YacTHHA

MiHimaniam y cBoiif cyTi — ckopinie crocio
KUTTS 1 CITOCI0 MHUCTICHHS, HiXK TIPOCTO CTHITH.

MiHiManmisM CTBOPIOETBECS B TEPIIy HYepry st
OpraHi3oBaHMX Ta BUIBHHX JYMKOIO JIIONEH, ski 0e3
HISIKHX TIepenIkosl OyyTh MpaIloBaTH Ta PyXaTHUCh JAli.
BiH sk crtoci0 KXUTTS JO3BOJISE TPAIFOBATH Ta TYMAaTH B
OIHOMY HANPSMKY HE BHKIIOYAIOYM IPiOHHIG, SKi
MOPYIIATh Balll IPOEKT a00 ceaHC HaHiBelb[2].

Sxmo MiHIMami3M € KOMQOPTHHM CIIOCOOOM
XKHTTS, TO MOJKHa CTBOPHTH KIMHATy KOMIIAKTHOIO ITijI

Bci TOTpeOM Iofed, BHKOPHUCTOBYIOUM  HOBITHI
TexHoJorii[4].
T'onosHoMO MpHUBaOIMBICTIO KIMHATH €

KOMITaKTHiCTh. Bci cydacHi TexHouorii, 3i0pani B omHe
1ije, JO3BOJSAThH JIIOAWHI 3 KOMGOPTOM CHIiBICHYBaTH 3
IHIIUMU ~ JIIONBMH, 1€  JO3BOJNUTH 3  JICTKICTIO
cuctemarusyBaru ii  gil. Kommoswmis Burisgarume
CTIHKOI0 Ta BUTOHYEHOIO, 3 TMEBHUM MOTISAIOM Y
MaiibyTHe Ta 6e3morannictio y 6yaosi[1,3].
TonoBHOIO izeero MIPOEKTY
TparchopMoBaHa KiMHaTA.

BUCTYIIA€
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TpancpopmoBaHa KiMHaTa— e MiHIMaIICTHIHA
KiMHaTa, sKa JI03BOJISIE YBIHTH y CBIT CydYacHHX
TEXHOJIOTIH Ta 3 JICTKICTIO TyMKH CTBOPIOBAaTH AJIs ceOe
KOM(OPT.

Jlnist moyatky po3mISTHEMO KOHIENT KIMHATH, B SIKY
3aXOJMTh JIIONWMHA 1 HIYOro, KpiM (YHKLIOHAIBHOT
maHeni, He 6aunTh. JIFoqMHA MiAXOMUTE Ta AaKTHBYETE BCi
Oaxxani (GyHKUIi SKi TINBKKM BU 3a0axaeTe i siki OyayTh
HaJlallTOBaHI B KIMHATI.

Hanpuxan, Bona xoue, mo0 Oymu CTiiiki Ta TapHi
Bi3epyHKH Ha cTiHax. Iy IbOTO MOTPIOHO MmigdupaTu
Ta 3aMOBJISITH LINAJEPH, a TIOTIM BUTPATHTH Yac Ta CHIIH
Ha iX mokJieiiky, abo 3amMoBUTH (apOy Ta aHaJOTidyHO
Imanepam modapOysaru BUTPATHBIIU CBilt
JIOPOTOIIHHUI Yac.

3a KOHIIEMIN€I0 Bi3ePYHKH Ha CTIHAX 3MIHIOIOTHCS
32 JOIOMOIOI0 CHENIaJbHUX CBITJIONIOOHMX JIaMIT
BJAIITOBAHUX Y BIJACIKA CTiHH 1 QopMyrodi OIuH
CYLIIbHUHM MPUCTPIil «MYJIBTHILTIKALIHA CTIHAY.

VY peanisix JroauHa MPOXOAWTH 1O KIMHATH, a Ha
BXOJl HOro 3ycTpiyae Kamepa CIIOCTEPEXKEHHs, sKa
BIICJTIJKOBYE HOTO HaMipH Ta MPOIYCKae SKIIO I
BIIaCHUK a0o0 Jpyr BIACHWKIB KiMHaTH. JltomuHa,
3alIIOBIIM, BiAYYyBa€ YHCTE IOBITPS Ta KOMQOpPT 3
MIEPIIOTro KPOKY B KIMHATY.

[lepmie, mo mromuHA MOOAYHMTH, TAK 1€ TaHENb
B3aemonii. Ilanems B3aemonii — me mnpuian, SKUH
BH3Ha4a€e BCi (DyHKIIT KIMHAaTH Ta BUKOHYE B3a€MOJIIO
3a JJOTIOMOTOI0 KOMaH] 3 iHTep €pOM.

HaiigacTimi ~ 3acTocyHkH — OyayTh  3aBXKIH
BiZIOOpaXkeHi 3ropM BHHM3, ajie CIIOYaTKy JIIOJMHA Mae
MIPONTH peecTpalilo HaJamTyBaHb. 100TO mpumdaTu
co0i B KiMHATY J1)KKO, CTOJTUK, MOHITOp, KOMIT FOTEp Ta
miKaBi JAu1s Hel pedi, 00 BMOHTYBAaTH B KIMHATY.

Hanmpuknan BuHHKIO OakaHHS TOCHIITH 3a
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KOMIT IOTEPOM, ajie I IIbOTO MOTPIOHO KYIMUTH CTOIHK
Ta CTUIEIb, iHAKIIE HE BHUWJE 3aIyCTHTH (DYHKIIOHAT
B3araJi.

CrpyKTypHa TaOJIHIIS B3a€MOJIIH pUITaaIs:

1. Ilix 4wac BIAKPUTTA BIKOH, CTiHKH,
MTOKPUBAIOTH BIKHO HIBEIIOIOTH MIPOCTIp TOPSII Ta 32 IIei
paxyHOK BUDKIKaroTh. BikHO 3a0upae mpoctip 3ropu
THUM CaMHM BiTYNHSIETHCA.

2. Tlix gac migHATTS JNiXKKa, HiBEIIOETHCS MIPOCTIP
HaJl JIDKKOM, Ta MOPYY 3 HHUM, THM CaMHM MEXaHi3M
JI03BOJISIE BUIXaTH OCHOBHIIM KOHCTPYKIIII.

3. Iix wac mWAHATTA CTTBOA 3 BUCYBaHHIM
CTOJIMKY, BUTPAYa€ThCs MPOCTIP MOPYHY.

4. Jlnst yBIMKHEHHS JOMaIIHBOTO KOMII'IOTepa Ta
MOHITOPiB TMOTPIOHO AaKTHBYBAaTH CTOJNMK a00 JIiKKO
BIIIOBITHO.

5. Tlpu neperisai madu mpocTip BUTPAYaEThCS B
CepeIIHI CTIHKH.

6. Cucrema madu, a came xoMipiii. Bu Bkasyete
LiKaBy BaM KOMIPKY 3 OJSIOM, a OIEparop 3MYIIYye

K1

MEXaHi3M BiIJIaTH caMe MOTPIOHY KOMIPKY.
IIporpamue 3a0e3neyeHHs KiMHaTH
MOAUIATUCH HA YITKUI IO acmekTiB, mob y Mipy

Mae

OHOBJICHb OJIHI€] YaCTHHH, CUCTEMa HE TOpKaJiach 1 He
mKoxuia iHmoi. i mporo MOTPiOHO CKOpPUCTATHCS
cnocoOOM  BH3HAYEHHSA  YITKUX  3’€IHAaHb  MIX
YaCTHMHKaMH, SKI MOXYTh 3MIHIOBaTHCh HE 3aJIe)KHO

omHa Bim onHoi. CrBoproroun iHTep(eiic, MoXKHa
BU3HAYNATH HEOOXiTHY TOBEIIHKY abcrpakmii
HE3aJIeKHO caMe Bif ii peasizariil.

[ToTpiOHO cTBOpUTH y maHenmi HE TIPOCTO

(GyHKIIOHATBPHO—IHTYIiTUBHIH iHTepdelic, a 3podutu 3
MaHeNli KOOIEepaTWBHUIM HOCIH, skuil Oyme IiMUTHCH
iHpopMallier0 Ta BpaxOBYBaTH BCi HIOAHCH IPOTSATOM
BCHOTO KOPHCTYBaHHS.

[IporpamHe 3a0e3meueHHss MOXHA BBaKaTH SK
PI3HOBU]I aNITOPUTMY. Y ITOPUTMI OTPIOHO MO3HAYUTH
KoMaHau abo iHcTpyMeHTH. [1oTpiOHO BKa3zyBaTh BXiJHi
JlaHl TP KOPUCTYBaHHI IMAHENBKOI0 Ta OTPUMYBATH B
pe3ynbTarti pearnizaitito oaHiel 3 GyHkuid. TakuM yuHOM
BUKOHYETBCSI ~ TEBHAa  IOCHIZOBHICTH  [Jiif, 110
Ha3MBAETHCS MPOLECOM. 3a3BHYail MaeMO BUKOHYBATH
MHOXHHY TIPOIIECiB, HATIPUKIA] IIe MOXKEe OyTH T THATTS
ofHi€l HDKKH CTUIBIT Ta INIHATTS CHIIHHS, i
00’€IHYIOThCS B pe3yJIbTari 3aBepIICHHS Jil.

[lanens HakonuueHHs iHQopmanii NMpo KiMHATY
Ma€ MiCTHTH HACTYITHI QYyHKII:

K1

1. OcpitneHHs KiMHaTH—BOYIOBaHI B  CTEIIO
CBITJIONIO/IHI JIAMITH 3arOpalOThCS/TaCHYTh.
2. BiKHa—BHIABUralOTHCS/3a4UHAIOTECA CXOBaHI B

CTiHY BiKHa.

3. Jlibkko—3  moiMy  BHCYBA€ThCS/3aCYBAETHCS
JIDKKO.
4. Illada—Oins  BHUXOLY  HPUBIIKPHUBAIOTHCS/

MpU3aMuKaloThes aBepisata magpu. Cama mada mae
BHYTpILIHIO OyNOBY, SIKy BH HE MOXETe MO0aYnTH
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MoBHICTIO. BoOHa mpaioe BHKIIOYHO 32 BAIUMH
HaJalTyBaHHSIMH KOMIpOK Ta 1X aKTHBAITIETO.

5. Crin Ta CTiIenb—31 CTIHH
BHCYBA€ETHCSI/3aCyBAETHCS CTi 3 oy
CKIIay€ThCS/PO3KIATYETCS CTINEIID.

6. Teneizop—3i creni HaL JTKKOM

BMUKAETHCS1/BUMUKAETHCS EKPaH TENEBI30PY.

7. Komm'rorep—3i CTiHKH, 1€ BH BHABHHYIH
CTOJIMK, BMUKA€THCSI/BUMUKAETHCS CKPaH.

8. MynprumikanidHi  cTiHU—BH  oOHpaeTe Ta
3MIHIOETE/BUMHUKAETE KapTHHKY, 3a SKOIO BH OadyuTe
CBOIO KIMHATy, TaKOX MOXIIMBE CTBOPEHHS BIIACHOTO
U3aiiHy.

Kirouamu 710 B3aemoii OyayTh crieriiaibHi KapTKH,
sIKi OyIyTh CTBOPEHI 3aBISIKH TaPKETaM Ta BHITAIKOBii
reHepanii umcen. Lle  MO3BOMMTE  KOPHCTyBady
3apeECTPYBaTUCh B CBOiM KIMHATi Ta KOPUCTYBAaTHCH
0e3NIMITHIM TOCIyTaMu JaHOi KiIMHATH. B cBoio wepry
TakAi CcHoci0 3aXHWCTUTH Bif MmIaxpaiB Ta CIPOCTHTH
OpTraHi3alilo TeXHIYHOT MiATPUMKH.

Bech inTepdeiic peamizoBaHHil 3a MPUHIUIIOM
APIL. Ile OyayTs TmTOCWIAHHS IO LEHTPAIBHOTO
KOMIT'IoTepa, sKUid Oyae BMOHTOBaHO B IIJUIOTY, Ta
nepenadi iHGopMariii BiJi HOCis BBOAY JaHHUX J0 HOCIO
BiATBOpIOBadya. Ll cmcTema TONETIIMTH  IIpOIEC
PO3pOOKH Ta 3aXUCTUTH KOMIIAHIIO Bifl 3aiiBUX BUTPAT.

Yac 3a Oyne BigOyBaTHch 00poOKa
iHpopmanii Oyae JAeml0 IUIMHHUHA, OCKUIBKM 4Yac
HaOJNVDKEHHUH 10 HyJIsl MOXXE CIPHYMHUTH TPaBMYyBaHHS
KOPHCTYBauiB uepe3 pi3Ki pyxu Ta Jii.

SIKAN

BucHoBok

3anpoBaKeHHsI JTAHOTO IMPOEKTY 3MIHUTH JKHTTS
OUTBIIOCTI JIFOAEH Ha Kpalie, OCKUIbKH 30iIbIIUTH
NpOoCTip HEBENMYKOl KIMHATH 32 PaxyHOK CJICMCHTIB
iHTep €py, SAKI MAIOTh JMHAMIYHY OYHOBY, siKa JI03BOJISIE
3MIHHUTH YSBJICHHS PO KOM(OPTHE KUTTSL.

Cnucok Jiteparypu

1. O. II. Omniitruk, JI. P. I'natiok, B. I'. YepHsABCHKUIA.
OCHOBM JIU3AMHY IHTEP’E€PY / O. II. Omiitnuk, JI. P.
I'mariox, B. I. UepnsBcekuii // [EnextponHuit pecypc]. —
Pesxxum mocrymny: https:/cutt.ly/IrgXb11 — HAY,2011- 164c.

2. Inei mis Bamoro iHTep’epy [EnexrpoHHMii pecypc].
— Pexxum noctyny: https:/cutt.ly/ TrgXanN

3. Ileiikina Karepuna OmnexkcannapiBHa. [uzaitn
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Pexum

[Enexrponnuit
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HeckoponeBa Terssna BacuitiBHa

K.T.H., foreHT kadenpu [T, orcid.org/0000-0003-2474-7697
Jloneywvkutl HayionanvHuil yHieepcumem imeni Bacuna Cmyca, Binnuys

Ciuko Terssna BacuiiBua

K.T.H., moueHt kademnpu IT, orcid.org/0000-0003-1766-4981
Jloneyvxuil nayionanvruil yuigepcumem imeni Bacuna Cmyca, Binnuys

AHAJII3 XAPAKTEPUCTHUK KOPUCTYBAYIB IH®OPMAIIMHAX
TEXHOJIOT'TH CIIIP AYIUTY

Anomayisa: 30iliCHeHO aHANI3 XAPAKMEPUCTNUK KOPUCY8AYI8 [HDOPMAYIUHUX MEXHON02il cucmemu

niOMpuUMKY  NPUUHAMMA piuieHb ayoumy; po32IAHYMO CMPYKMYypy KOPUCHYEAYi8 CUCmeM ayoumy;
CMPYKMYPYBAHHA 2PYN KOPUCMY8A4i8 GUKOHAHO HA NIOCMAasi auanizy ix Qyukyil npu 63aemoolii 3

RIONPUEMCMBO, HA NIOCMABI NeGHOI CMPYKMYPU KOPUCMY8Adie cucmem ayoumy mad ix Xapakmepucmux

BUOILEHO 3A2aNbHI CKAAO0GI ayoumy 6 cepedosuiyi IHQOPMayitiHux mexHoni02ill, 6UOLIeHO QYHKYIOHANbHI

0COONUBOCMI PI3HUX 2PYN KOPUCMY8AUis, SKI SUHAUAIOMb SUMOSU 00 GIONOBIOHUX [HHOPMAYITIHUX

mexnonoeii.

Knrouoei cnoea: kopucmyeaui; cucmema ayoumy; inpopmayiitna mexnonozis

Beryn

B nmaHuii yac akTyaJbHOIO HAyKOBO-TEXHIUHOIO
mpobieMoro iHQOpMAIHHNX TEXHONIOTiH (iHAHCOBO-
eKOHOMIYHOI c(epr € aBTOMATH3allisl aHATI3y BEIHKUX
oOcsriB  naHux (iHAHCOBO-EKOHOMIYHOI iH(popMarlii
MIATPHEMCTB, SIKi 30epIratoThCs 1 HAIXOMATh B PEKHIMI
OHJaliH B 0a3M MaHUX JIOKAIBHHX 1 NIOO0AIbHUX
KOMIT'IOTEPHHX CHCTEM 3 MeTor  (opMyBaHHA
peKOMeHIamid  HpUHHATTA ayIuTy
aBTOMATH30BaHOMY pexumi [1-4].

pileHs B

Mera

BmsHaunti xapakTepucTHKH KopucTyBauiB [T
CIIIIP aynury.

OCHOBHA YacTHHA

Iimi, 3aBmanHs Ta (YHKIIOHAIBHI 0COONHUBOCTI
MpOIECY ayAuTy 3ajexkarh BiJl TOTO, B iHTEpecax sKol
Py KOPUCTYBAauiB MPOBOAUTHCS ayaut. Tomy st iX

BU3HAYEHHs  HEOOXiTHO  cOpMyBaTu  CTPYKTYpY
MHOXKHHH KOPUCTYBauiB.

3a QyHKOiSMH B3aEMOZII 3  MiANPUEMCTBOM
BHJIUICHO JICCATH IPYI KOpHCTyBadiB: G, =110 (I -

BUJI IPyIH KopucTyBadiB). [1o BimHOIIECHHIO 10 00’€KTa
ayauty (TAMpUEMCTBA) BCi MHOXHHHM KOPHCTYBadiB
MIPEICTaBUMO Y BUTIISINL 00'€ THAHHSI TBOX TT1IMHOKHH:

G=G [JG , (1)
Je
G - MHOXXHMHA YCiX KOpPUCTYBayiB,
G - MHOXMHA BHYTPILIHIX KOPHCTYBa4iB,

6H
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Ge - MHO>KMHA 30BHIIIIHIX KOPUCTYBaYiB.

MHOXHMHa  BHYTDINIHIX  KOPUCTyBadiB L&
00’€THaHHSA OCTAaHHIX ABOX MHOXHH - aJMIHICTpaIlisd,
MEHEDKEPU  BEPXHBOTO piBHS i BIIACHUKHU:

GGH =G9UGlo. MHOXHHA 30BHIIIHIX KOPHCTYBauiB
8
e 00’€IHAHHS BCIX IHITUX MHOKHH: Ge = UG,' . Ha
i=1
mijicTaBi crpykrypu (1) xopucTyBadiB
CHCTEM ay[ANTy Ta iX XapaKTEPUCTHUK BUALIMMO 3arajbHi
CKJIaJIOB1 ayuTy.
[epa
Ope/IMETHY O00IacTh ayauTy MO)KHA TPEACTABUTH Y

BU3HAYEHO1

JUIL  BCIX KaTeTopiii KOpHCTYyBadiB

BUDIISAI 00'€ IHAHHS MHOKUH JTAHUX 1 MHOXHH TPaBHIL;

m=D()R, )

e
D - MHOXMHA JaHUX,
R - MHOXUMHA TpaBHIL.

Jpyra - MHOXHWHa JaHMX TNPEAMETHOI 00JacTi
ayIuTy MOXKHA TPENCTAaBUTH Y BUNIAAI 00 €THAHHS
HOPMAaTHUBHHUX IUTAHOBHX, 3BITHUX, OONIKOBHX i
30BHIIIHIX JaHUX HOPMAaTHBHHUX IUIAHOBHX, 3BITHHX,
OOJIIKOBHX 1 30BHIMIHIX JaHUX:

D=NJP{Jol Jol JB.

N - MHO)XMHA HOPMATUBHUX JaHUX,
P - MHOXWHA MIIaHOBUX JaHHX,
O - MHOXMHA 3BITHHX JaHHUX,

3)

Q - MHOXMHA OOJIIKOBMX JIaHHX,
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B - MHOXMHA 30BHIIIHIX JaHUX.

Tpera naHHI 4dotupbox (opMm diHaHCcOBOT
3BiTHOCTI (D Nol—@ Ned) € migMHOKHHOIO TIPEIMETHOT
obnacrti ananizy D Bcix rpyn 30BHILIHIX KOPHCTYBa4iB.

D < D

¥ )

C»

k

k=1

ae

@ - MHOXWHA TaHUX (POPMH 3BITHOCTI,
k - HOMep popMmu 3BITHOCTI,

D - npenmerHa obnacts aHaui3zy,

| - iHgeKc TpyIN KOPUCTYBAYiB.

YerBepra - B MHOXHHI mpaBua R (2) moxHa
BUIUTATH YOTHPU MiAMHOXKHHH, 3 YpaxyBaHHAM
ocoOnmMBOCTEH (YHKIIOHYBaHHS CUCTeMH ayauta B IT-
CepEIOBHIIII:

1. BemeHHs roCroAapCchKOl MisSIIBHOCTI R(l) ,
2.

TOCIIOIAPCHKUX TPOIIECcax IiAMPHEMCTBA R ;
. 3
3. obOmika R( ),

4. 3acrocyBanus IT B 00miky R,

4
R=JR®.
i=1

3actocyBaHHs [T y BHpPOOHMITBI Ta IHIIKX

®)

II’sta - mpaBuna II(c)BY R € migMHOXHHOIO
npaBusl R mpenmerHoi obnacti ayamrta BCiX Tpyn
KOPHCTYBauiB:

RcR. (6)

IIpemmerHa o0nacTh MEPIIMX JABOX 30BHIMIHIX
Ipyl KOpPHCTYBadiB Ge: aymutopcski dipmu (F) Ta

koHcantuarosi ¢ipmu ( K ) Britouae npeamMetHi oomacti
IHIITUX TPYII 30BHINTHIX KOPUCTYBAYiB.

( )/\(|1 cL2})n(,<{38}). @

AHaJi3 MMOCTaHOBOK 3aja4 30BHIINIHBOIO aymuTa

HI ;)HI

1 2

JIO3BOJISIE 3pOOUTH BHCHOBOK, IIIO PIlllEHHS 33734 BCiX

IpyH 30BHIMIHIX KOPHCTYBaviB GI | = 2,8 nounnarouu 3

JIPYTOi OCHOBYETHCSI HAa pe3yNbTaTax IMepeBipKH IPaBHIL,
SIKi CKJIaIat0Th 3a/1a4i TIEPIIoi rpynu G1 (ayauTopchKuX

hipm):
(31 53 )/\(31 =3 ) 1=2,8, (8)
ae
3 - MHOKMHA 33134,
| - iHgeKe rpyIy KOpUCTYBaYiB.

IIpenmeTrHa 067acTh BHYTPIIIHIX KOPUCTYBAdiB
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GeH BKJIIOYAE€ TIPEAMETHI OOJIACTi 30BHINIHIX TPYIT
KOPHUCTYBAYiB.
I1, oI1 /\(I eL)/\(I el )
( |l = |2 2 e 1 6H )’ ©)
ae
L@H - IHIEKCH BHYTPILIHIX KOPUCTYBadiB,
Le - IHICKCH 30BHIITHIX KOPUCTYBadiB.
[Tpu BHYTpIIIHROMY ayAWTI MHOXKHHY HPABUIL, IIIO
MepeBIPSAIOTECS.  MOXKHA — NPEACTaBUTH Yy  BHUIVISLAI

00'eIHAHHS 30BHILIHIX Re 1 BHYTpIIIHIX RgH. [pu

OpOMY  MHOXWHA  BHYTPIIIHIX  TpaBWI ~ Mae
MITOPSIKOBYBATHCS 30BHIIITHIM.
(R@HURE)/\(REDRKH). (10)

AHani3 TOCTaHOBOK 3a/1ad BHYTPIIIHBOTO AyAHTY
JIO3BOJIIE 3pOOUTH BUCHOBOK, IO BOHH MOJATalOTh y

HepeBiplli MHOKHMHU BHYTPIIIHIX TMPaBUII RsH. IIpu

30BHIIIHEOMY ay[IUTi BHYTPIIIHI IIpaBHIIa RBH MOXYTh

HEepEBIPATUCS JIMIIE HA HE CYNEpewIMBICTh 30BHIIIHIM

R

o @ X BUKOHAHHSI HE MIEPEBIPSETHCSL.

BucHoBku
Bupnineni 3arajbHi CKJIQJIOBI (2)-(6)
XapaKTepUCTUK KOPHCTYBadiB BH3HAYAIOTh 3aralibHi
KOMIOHeHTH mpu npoektyBanHi CIIIIP  aymury:

MiJICKCTeMH, 3aBAaHHS, MPEIMETHY 007acTh. Buaineni
ocobmmBocti  (7)
(yHKIIOHATTHHUX
iHpopMaLiHHUX TEXHOJIOT1H.

(10) BH3HA4arOTH BHUMOIH JIO
MOKJIUBOCTEN BIiJIIOBITHUX

Chnucoxk Jiteparypu
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I'onuapenko Tersina AHapiiBHa

K.T.H., norenT kadeapu IT, orcid.org/0000-0003-2577-6916

Kuiscoruii HayionanvHuil yHisepcumem 6yoisHuymea i apximexmypu, Kuisg

Miukyp Baaguciaas PomanoBu4

cTyaeHtT 5-ro kypcy kadenpu IT, orcid.org/0000-0001-6432-9145
Kuiscokuti nayionanvruil ynisepcumem 6yoignuymea i apximexmypu, Kuis

BUKOPUCTAHHSA CYYACHUX 3ACOBIB I PECYPCIB IKT
Y HABYAJIBHOMY ITPOLECI

Anomayia: Pozensinymo sacanene nousmmsa «nedazoziuni IKT-incmpymenmuy, 6UKOPUCMAHHA SKO20

0byMo6neHe aKMUBHUM BUKOPUCHAHHAM eNeKMPOHHO20 | 3MIUAHO20 HABUAHHA, d MAKONC MEXHONO02IU
oucmanyitiHozo  HasuauHs. [locniodceno ma obrpynmosano Kiacugixayilo neoazoeiunux IKT-
iHcmpymenmis. 3acmocy8anHs HOGIMHIX HABYANbHUX, [HQOOPMAYIUHO-KOMYHIKAYIUHUX MEeXHON02I €
8ACTIUBOIO YMOB0OIH O/ NIOBUWeHHS AKOCMI npoyecy HABYaHHA. Y cmammi npogooumvcs 02110
cyuacnux 3acobie i pecypcis IKT, axi Modcymsb UKOpUCMOBY8AMUCS 8 OCGIMHbOMY NPOYECT GUKIADAUAMU

IITH3 ma 3BO, poskpumo ix ocobaugocmi.

Knrouoei cnosa: neoazoziuni IKT-incmpymenmu, enexmponni naeuanvui pecypcu, IKT, oceimmiii

npouyec, oucmanyiiine HA6UAHHA.

Beryn

OpHUM i3 TIPIOPUTETHUX HANIPSAMIB BIOCKOHAJICHHS
CHUCTEMH OCBITH € BHKOPUCTaHHs iH(popMmaniiiHo-
komyHikauiiiaux TtexHousoriit (IKT), mo 3abe3nedye
W OIENISIE HOKpAICHHS

mpoIiecy, IOCTYMHICTh Ta edekrtuBHICTE ocBith. Lli

HaB4YaJIbHO-BUXOBHOI'O

IHCTpyMEHTH JIO3BOJISIFOTh CTBOPIOBATH Ta
BIIPOBQ/KYBATH B  OCBITHIM TIpolec  eIeKTPOHHI
HaBYaJIbHI ~ PECypCH,  OpraHi30BYBaTH  MEDPEKEBY

B33a€EMOJIII0 CYO’€KTIB, THYYKO YIPABISTH HAaBYAJIBHOIO

IISUIBHICTIO.
OTke, JOCHiDKyBaHa TeMa € aKTYaJbHOIO,
OCKUTBKM  iCHye HEOOXIIHICTP Y BIOCKOHAJICHHI

KOMIIETEHTHOCTI BUKJIAJIauiB 10 BOJIOJIHHIO HOBITHIMH
nenarorivanMu [KT-iHCTpyMeHTaMu Ta BIIPOBAIKCHHIO
iX y HaBYaNbHUH IpoIec.

Cy4acHHUMH  IHCTpyMEHTaMH

Po3risiHeMO  SIKMMH K
BOJIOAITH
BUKJIa[Ia4, I[00 HABYAHHS CTAJIO OUIBII ¢(hEKTHBHUM Ta
MIPOTYKTUBHUM.

IIOBUHCH

Merta
Mera crarri — pgocimigutu  neparorivuai  IKT-
IHCTpyMeHTH,  OOIpyHTyBaTH ix  Kiacuikariro.

Hocainutu cyuacHi 3acobu ta pecypen IKT, siki MOXKyTH
Oyrn Bukopuctani Bukiagadamu I[ITH3 Ta 3BO B
HaBYAJILHOMY TIPOIIECi, Ta PO3KPHUTHU IX 0COOIMBOCTI.

OcHOBHA YacTHHA

OCHOBY TEXHOJOTIYHOTO TIPOLECYy HaBYAHHA
CKJIaJla€ OTPUMaHHS 1 mepeTBopeHHs iHpopmaii. Tomy,

Oynp-siKa TeJaroriyHa TEXHOJOTis — e iHdopMariitHa

TexHouorisL. TexHomorii HaB4aHHS, SKi BUKOPHCTOBYIOTh
KOMIT'FOTEp, MalOTh Ha3By KOMI'FOTEPHI TEXHOJIOTI.

Komn'tomepni  (nosi  ingoopmayitini) mexwnonozii
HaguanHas — 1€ TIpoLeC IIArOTOBKM Ta Hepenadi
iHpopmanii (rpadidHuX, TEKCTOBUX, LUPPOBUX, aydio
Ta BiZI€OJAHUX) YYHAM/CTyIE€HTaM, TOOTO THM XTO
HaBYa€ThCs, 3acobamMu koMmIT'roTepy [1].

eoacociuni IKT-incmpymenmu — inpopmaniiiui i
KOMYHIKAI[ifiHI ~ TEXHOJOrIl, SIKi
OCBITHBOIO METOIO,

3aCTOCOBYIOTH 3
TOOTO BHKOPHCTOBYIOTBCS IS
3a0e3neyeHHsT [iSUTBHOCTI THX, XTO HAaBYa€ThCA, B
EJIEKTPOHHOMY CEpEJOBUII (SK B ayquTopii Tak i mosa
Hero) [2].

Haitwactime IKT-iHCcTpyMeHTH KiIacu]iKyIOThCI
[2] 3a crtoco6oM IXHROTO BUKOPUCTAHHS pHC. 1.

iHopmamiiigi - 719 3acBOEHHEA
HABYAJIBHOT O MaTepiaTy

KOMYHiKaniiini - 1714 opranizanii
Mepe:KeB0l HABYAJIBHOI
KOMYHiKanii

iHCTpYMEeHTH YHpPABJIiHHS
L HABYAJIBHOIO B3AEMOJIEI0 B
eJ1eKTPOHHOMY cepeToBHImI

Knacudirania IKT-incTpyMenTiB

Pucynox 1 — Knacughixayis IKT-incmpymenmis
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Jo ingopmayitinux neoazociuHux IKT-
incmpymenmie BIIHOCATBCS Taki 3acoOW: MPHUCTPOI
nmojadi  HaB4anbHOi  iHpopmamii (KoMl 'roTepw,
MYIBTUMEIHHI NpPOEKTOpH Ta iH.), KOMII IOTEpHI
nporpaMy Ui CTBOPEHHS  MYJIBTUMEAIHHOro Ta
IHTEPaKTHBHOTO KOHTEHTY, €JIEKTPOHHI IiIpyJHHUKH,
BileO Ta aymio JeKkwii, BipTyambHI  eKCKypcii,
MIpe3eHTAaIlil, HaBYaIbHI iTpH Ta iH.

Ilin wac mnpoBemeHHS 3aHATH NEIAaror MOXe

BHUKOPHCTOBYBATH Taxi iHpopMmaniiiui IKT-
IHCTPYMEHTH:
PowerPoint — mporpamue 3aGe3reueHHS IS

CTBOpPEHHSI MPE3CHTALIN Ta ClaiI-110Y;

SlideRocet — intepHeT-rIatopma st CTBOPEHHS,
penaryBaHHsA Ta JeMOHCTpAaii CY4acHHUX
MYIBTEMEIIMHAX TpEe3eHTalild, Halae MOKIHUBICTD
nyOiikyBatd poOoty B IHTepHeTI B OAMH KIIIK Ta

BIICTeXKYBaTH CTATUCTHKY TMEPETIANIB B  PEXKHIMI
peaybHOTO yacy;
VoiceThread — owmaiiH-cepBic I CTBOpPCHHSI

Claiii-1moy 3 BUKOPHCTAHHSAM 3BYKOBOTO CYIPOBOAY IO
KOXKHOTO Claiy;
Prezi — BeG-cepBic [uisi CTBOPEHHS iHTEPAaKTHBHUX

MYIBTUMEIIHHUX  Tpe3eHTalii 3 HEeJHIHHOI0
CTPYKTYPOIO;
Book Creator — mmardopma ams CTBOpEHHS

ENIEKTPOHHMX KHUT, sIKi JIETKO PO3MOBCIOKYBATH Ta
penaryBarH Imij 4ac ypOoKiB;

Explain Everything IHTEpaKTHBHA OHJIANH-
JIOIIIKA, 3 SIKOK0 MOYKHA MPAIIOBATH B PEXUMI PEATLHOTO

4acy, a TakoX JI03BOJIsIE BMKOPHCTOBYBAaTH aHIMaIlito,
3ByK Ta KOMEHTapi;

Jamboard — cepsic, noegHaHuii 3 IHTEPAKTUBHOIO
Jonikoro st odicy (kiaacy), skuil fornomMoxe (ikcyBaTu
imei Ta MadroBaTH TaK, SK Ha TPAAWIIHHIA JOMII,
JIO3BOJISIE pOOWTH 3axBaT 300paKCHHS 1 KOHTEHT 3
InTepHETY Ta NEPEHOCUTH X Ha JIOLLIKY;

EDPuzzle — cepBic m03BOJIsIE BYHTENSIM JIETKO
HaJIAIITOBYBAaTH BiJleO, JOJaBaTH 3allUTaHHS Ta ayxio,
1100 CTBOPIOBATH I[iKaBi BiZIEO YPOKH;

My Simple Show IHCTPYMEHT  JI03BOJISIE
CTBOpIOBaTH TpodeciiiHi HaBYalbHI Bif€0, JOCTATHBO
JUIIe 00paTy CIOKETHY JIHIFO 1 CIICHapii;

PlayPosit — inTepakTiBHE HaBYaIBbHE CEPEIOBHUIIE
JUIL  CTBOpPEHHS Ta  OOMiIHy  IHTEpPaKTHBHUMH
BiZICOyPOKaMH.

Ho xomynixayitinux IKT-incmpymenmis BiTHOCSTB:

MEpEeXeBl CIy)KOM OOMiHY MOBIJOMJIICHHSIMH, 4YaTH,
Giiory, comianbHi Mepexi, BiKi Ta iHIII, MOXYTh OyTH
BHUKOPHCTAHIi 7151 KOHCYJABTYBaHHS, OpraHi3amii crinbHOi
PO3MOIIIeHOT  isITBHOCTI,
MOTHBALII.

Po3smstHeMO sIKi iCHYIOTh CydacHiI KOMYHIKalliiH1
IKT-iHCTpyMeHTH, 110 MOXIJIMBO BHKOPHCTOBYBaTH Iij

MATPUMAHHS HaBYAJIBHOL

qac 3aHATH:

OBS - mporpama Juig 3amucy Bigeo Ta
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CKpIHKaCTHHTY;
Google Hangouts — nporpamue 3a6e3re4eH s I1Ist
MHUTTEBOTO  OOMIHY  TOBIJOMIICHHAMH Ta  Bijeo

KoH(epeHIisMu, po3pobieHe kommanieo Google.

Jo neoazociunux IKT-incmpymenmis yTpaBIiHHI
BITHOCHMO: TECTOBI NIpPOTpaMH, 3acOOM aHKETyBaHHS,
€JISKTPOHHI YpHAJIM MPOrpecy Ta YCIIIIHOCTI Ta iHII
[3].

Kahoot! — crBopenHst HaBuaNbHUX irop st Gyib-
SIKOTO TIPEMETY, OyIb-SIKOI0 MOBOIO Ta ISl OY/Ib-SKOTO
BIKY;

Quizizz O3BOJISIE  3HAXOIUTH
BIKTOPMHM IHIIMX BYMTENIB YU CTBOPIOBATH BJACHI,

- 3aXOIUINBI
BUKJIa1a4i MOXKYTh KOHTPOJIIOBATH MPOLIEC, IIEPEMHUKATH
TaOJIHIIIO JTiIepiB, TaiiMep Ta iHII HaJAIITyBaHHST,

Triventy — orIaiiH KOHCTPYKTOP irop Ta BiKTOPHH;

LearningApps JOATOK  JuIsi  CTBOPEHHS
IHTepaKTHBHUAX 3aBJaHb pPI3HUX piBHIB: BIKTOPWHH,
KPOCBOP/H, irpH Ta T.IL;

Google Forms
OIUTYBAaHb;

Quizlet — cepBic 1s MIBUIKOTO CTBOPEHHS TECTIB;

Online Test Pad — ommaiiH KOHCTPYKTOp TECTiB,
OIUTYBaHb Ta KPOCBOP/IB;

MyTest — nporpama nmpu3HadeHa I POBEICHHS
KOMIT FOTEPHOTO TECTYBaHHS 1 BUCTABJICHHS OLIHKH.

CTBOPEHHSI BIKTOpDHUH Ta

BucHoBku

Bukopucranns IKT-texHonorii y HaB4aJIbHOMY
npoueci JI03BOJISIIOTH  IMIJIBUIIYBaTH MOTHBALIIO Ta
3aIiKaBJICHICTh CTYICHTIB IO HABYAHHSI.

Tomy BHKJIA1aqy moTpidHO
B/IOCKOHAJIIOBAaTH CBOIO  KOMIIETEHTHICTh

MOCTIMHO
y ramysi
OCBOIOBATH HOBI
TEXHOJIOTIT, IS  HiJBHILEHHS
VAOCKOHAJICHHS  HABYAJIBHOTO

iHpopMaLiiHUX ~ TEXHOJIOTH,
IHCTpYMEHTH
e(EKTHBHOCTI

nporecy.

Ta
Ta

Chnucoxk Jiteparypu
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TepentnbeB Onexcanap OJiekcaHAPOBUY

I.T.H., mpodecop kadeapu ITIIralIM, orcid.org/0000-0001-6995-1419
Kuiscokuti nayionanvruil ynisepcumem 6yoignuymea i apximexmypu, Kuis

IMoBcTsanko Tapac OusiekcaHapoBuy4

crymeHt 5-ro xkypcy kadenapu ITITtallM, orcid.org/0000-0003-0992-4130
Kuiscokuti nayionanvrnuil ynisepcumem 6yoignuymea i apximexmypu, Kuis

I'epacuuxin [1aBao CepriiioBuy

cTyaeHT 5-ro kypcy kadempu [TIItalIM, orcid.org/0000-0001-9361-7664
Kuiscvruii nayionanvruil yHisepcumem 6yoisHuymea i apximexmypu, Kuisg

TEOPETUYHHMIA AHAJII3 TUIIOBUX METOIB 111 BAXUCTY
KOH®IJIEHIIMHOCTI B IHTEPHETI

Anomayia: 6 Oauiii cmammi po321A0AOMbCA NPUKAAOU 3ACMOCYBAHHA Memodie Ois epeKmuerHo2o
3axucmy ma MOHIMOpPUHZY Mepedxci. 3a CMpIMKUM 3DOCMAHHAM [HQOPMAYIUHUX MeXHON02iu mda
nacenenuam Iumepnemy, nomao 1,5 mineapoa niodeil cb0200Hi Kopucmylomucs Iumepuemom ma
enekmporHoo nowimoro. Inghopmayitini mexnonoeii 6ydymo gce uacmiute 8UKOPUCIOBYBAMUCS 05l 300Dy
ocobucmoi ingopmayii 3 HacriOkamu, AKI MOXCYmsb Oymu K KOPUCHUMU, MAK | WKIOIUSUMU OIS H0OelL.
Tomy, szaxucm ingopmayii 6i0 6ipycis, MPOAHCLKUX KOHEU mMa [HW020 WKIOIUBO20 NPOSPAMHO20
3abe3neuenns 8 Hawl 2pac Yy He HAUBANCIUSIWY pOTb 6 dcummi ni00uny. OcHoeHoI0 yinnio 3adaui €
AHANI3 ICHYIOYUX NOMEHYIHUX Mepexdcesux 3azcpo3 KOHQIOeHyitinocmi ma pusuxié Ons mo2o oo
MIHIMIZY8amu MONCIUGICMb GUMOKY IHGOpMayii.

Kniouogi cnosa: 3axucm ingpopmauii; Inmepnem; 3azposu.

Beryn

B pawiii crarti po3misHyTO 3aco0u Oe3nexu, A
BUKOPUCTaHHS Mepexi I[HTepHer, siki mnepenbadaroTh
3aXHUCT [HTEpHET-0OIKOBOTO 3amucy KOMIT'IoTepa Ta
(aiiniB BiJ BTOPrHEHHS HEBiJOMOTO KOPHCTYBaya, aTaKy
MOXKHa BU3HAYUTH SIK OyIb-fKy Jil0, IO 3arpoxye
Oesneni  iHopmanii. [lopymenns indopmamii Moxe
MIPU3BECTH IO CEpHO3HMX HacHiAkiB. s opraHizamii,
TIOPYIIEHHS LITICHOCTI Ta KOHQIACHIIIHHOCTI
iHpopmariii, 3a3Buuail, TArHEe 3a CO0OK Cepio3Hi
(iHaHCOBI BTpaTH, TOPOTi CYIOBI IO30BH, 3ilICOBaHY
peryraniro Ta B KpallHbOMY BHII3JKy BTpary Oi3Hecy.
Kpanixku ocobucTix naHux, piHAHCOBI BTpaTh — JEsIKi
3  HacliAKiB  TOpYLIEHHS  3axucry  iHpopmamii
¢izuuHnMu ocobamu. CydacHi Mepexi BpasiHBi 10
6araTboX BH/IIB aTak, XaKepy MOXYTb OTPHMATH JOCTYII
JI0 MEPEXi Ta 3MIHUTH JIaHi, 3THIIAIOYNCH IMICIs IIbOTO
HE BUSIBIICHUMH.

Mera

Metoro pobotu €: «AHami3 Ta 3a0e3Ie4YeHHS
KoH(INeHIIHHOCTI Ta miTicHOCTI iH(popMamii B Mepexi
Iareprer, Mg TOro moO MiHIMI3yBaTH MOJXKIIHBI
(axkTopH pUCKY».
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OcHoOBHA YacTHHA

VY cyyacHOMY CBIiTi [HTepHET, € YACTHHOIO HAIIIOTO
xutTa. [lopymenHs koH}iIEHIIHHOCTI Yepe3 Mepexy
IaTeprer Tinbku 30imbIIyeTHCS. [IpakTHYHO BCi cydacHi
JIOIATKNA MICTATh KOMITIOHEHT O€3IeKH, KWl 3aXuilae
KOHQIZACHIIIAHI AaHI, SK TNPaBWIO, IX HA3UBAIOThH
KOHTpOJIeM KOH(]ineHIiHHOCTI. Y NesKux jofarkax Lei
KOMIIOHEHT TO€IHYEThCA 3 IHIIMMH KOMITOHEHTaMH
3aXHCTY, TAKUMH sIK aHTH]immHT. OCHOBHA MeTa L[bOTO
KOMIIOHCHTa — 3aXUCTUTH KOH(QIACHIIHHY iH(OpMAIIiiO
Ha KOMII'IOTEpi KOpHCTyBaya BiJI HECAHKI[IOHOBAHOTO
JOCTYIy Ta Iepenadi 0ocoOMCTHX IaHUX MOCTOPOHHIM
ocobam. ToMy I MOKpaIieHHs 3aXHUCTy iH(popMamii B
Mepexi IHTepHeT BHKOPHCTOBYIOTH TaKi METOOH SIK:
muppyBaHHS BUKOPUCTAHHS  NPUBATHHUX
3aXUIIEHUX aHTUBIpYyCHE  INpOrpaMHe

JTaHUX,
Mepex,
3a0e3MeueHHs TOLIO.
udpyBanns paHux Ta nMGPOBHH HiAmMC — Ie
OOMH 13 e(eKTUBHHX CHOCO0IB 3amoOirTH BUTOKY
iHpopMallii, SIKIIO JaHi MepexoIUieHi M Jac mepeadi,
3amm@poBaHi Ta MalTh UU(PPOBUI MiINHC, TO JIHIIE
KIHIIEBUH KOPUCTyBad, 3AaTHUH po3mudpyBaTtH Ta
NPOYUTATU X, SK MpPaBUIO, TAKUH METOX 3aXUCTY
iH(opMallii BAKOPUCTOBYETHCS B €IEKTPOHHIN ITOIITI.
Secure Socket Layer / Transport Layer Security
(SSL / TLS) - mporokon SSL / TLS n03BOJISIOTH

KIIIEHTCBKUM / CEPBEPHUM IpOrpaMaM CITIJIKyBaTHCS
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gepe3  Mepexy 9UHOM, W00  3amoOirTu
MiACTYyXOBYBaHHIO Ta MiapoOmi moBimomiens. SSL /
TLS 3abe3neuye ayTeHTHU(IKAIIIO KIHIIEBUX TOYOK Ta
KOH(QineHUiiHICT,  3BSI3KY  4epe3  I[HTepHer 3a
JIOTIOMOTOF0 KpHITTorpadii.

BipryanpHa mpuBaTHa Mepexa — 3'€THAHHS depe3
MEpexy, 10 BUKOPHCTOBYE TEXHOJOTiI0 LIM(PYBaHHS,
100 TPUBATU3YBATH JaHI IS IIepenadi MK HaTiHHUMHI
CTOPOHAMH.

BukopucToBytoun cydyacHi iHCTpYMEHTH 3aXHCTy
Mepexi [HTepHeT Taki $K aHTUBIpYCHE IpOTpaMHe
3a0e3neyeHHs Ta OpaHAMayep, MOXJIHBO IIOBHICTIO
3abe3neunTn 3axucT iHpopMalii Ha THepcOHaILHOMY
KOMFOTEpi.

AHTHBIpyCcHE TIporpamMHe 3a0e3leueHHS — MOXKe
3aXHCTUTH KOPHCTYyBa4a BiJl BIPYCiB, TPOSHCHKHUX
[porpam, Ta NIKiJUIMBOTO MPOTrPaMHOTr0 3a0e3NeYeHHsL.

Bpannmayep — 1e amaparHe a0o IporpamHe
3a0e3MeUeHHs, pPO3MIIIeHe B TOYII BXOAY Mix
NPUBATHOIO MEPEKEI0 Ta 3O0BHIIIHBOIO MEPEKEIO

TaKUM

IHTEepHEeT, TOMY BCi BXiJHI Ta BUXIIHI MaKeTH MOBUHHI
MPOXOAWTH dUepe3 Hporo. BiH aHamizye maHi, IO
NepesaroThCsl B KOMIT'IOTEp a00 Mepexy, 1100 OJIoKyBaTH
araku 3 IHTepHeT, OpaHIMayep BHCTYNa€ MEPIIOIO
JMHIEI0 3axXUCTy BiI arak Ta 3abesmedye Oe3meky B
Mepexi [aTepHer.

besneka Mepexi € OAHIEID 3 HaNMOIIMPEHIMINX
mpobjeM ams OKpeMux oci0 Ta opranizamii. 11106
3a0€3MeUNTH MAaKCHUMaJbHY O€3MeKy KOpUCTYBaIbKOT
MEpexi, TMOTPIOHO BCTAHOBUTH Ta HAJAIITYBaTH
OpaHaMayep 3 HAHBHIIUM PEHTHHIOM [UIS ITiKITFOYCHHS
a0 laTepHeTy Ta  QHTUBIPYCHMM  MPOrPaMHUM
3a0e3MeueHHAM OCTAaHHIMH OHOBJICHHSIMH  IOJI0
BU3HAYEHHsI BIPYCIB, MOHITOPHUHTY B PEXHMI pealbHOTO

3

Yacy AJIsl BUSIBJICHHS BipyciB, INMMTYHCEKUX IIPOTPaM Ta
TPOSIHCBKMX KOHEW, SKi MOXYTb 3aBIAaTH IIKOIH
KOMIT'IOTepY ab0 HMPUXOBaHi y KOMII'IOTEpi KOpUCTyBaya
Ta 30upae iHdhopmaliliro mpo ioro aii B Mepexi [HTEpHET.
[otpiOHO  perymsapHO  BCTAHOBIIOBATH  OCTaHHI
OHOBJICHHSI BUIIPABJICHD IS OTIepaLliiiHOT cucTeMH, o0
BUIIPAaBUTH BCI ICHYIOYI BPa3JIMBOCTI, 1100 3amo0irtu
MOTEHIIHUM aTakaM. HeoOxiJHO, BHKOPHCTOBYBATH
BIpTyaJIbHI IPUBAaTHI MEPEXY, AKIIO BiAaIeHUH JOCTYI
TIPAIIOE BiJT JIOMY.

BukopucroByiite cBiifi ocoOucTHii  00NIKOBHI
3amMC  eJEKTPOHHOI MOWITH sl CBOIX 0COOMCTHX
€JIEKTPOHHMX JIUCTIB, OCKUIBKH Ball poOOTOaBEIb Ma€e
MIPABOBY TOJIITUKY JJISI MOHITOPHHTY BCi€l €IeKTPOHHOT
nomtd. ENekTpoHHa nomra He € 3aXMIIEHOI0 332 CBOEIO

IPUPOJOI0; BOHA MOKe OyTH IIepeHANpaBieHA Ta
[POYNTAaHA CTOPOHHIMH 0CO0aMH, KOJIM HAJCHIIAETE
KOH(QieHIIHHY abo BpAa3/IUBY iHdopmairo,

BUKOPUCTOBYHTE MIN(PyBaHHS AJs ii 3aXHUCTY.

Kymyrounr B mepexi I[aTepner, sxice peui abo
MOCITYTH, sIKI BUMAararoTh HaJaHHS KOHQIICHIIIHOT
ocobucroi iH(popMmalii, Harnpukiag HOMEpa KpEeIUTHOI
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KapTK{, BaM MOTPIOHO TEPEeKOHATHCS, IO 3'€ITHAHHS
HafiHO 3ammdpoBaHo 3a momomororo SSL / TLS.
VBIMKHITh MOBIIOMJICHHSI PO (aiinu cookie y cBoeMy
BeO-TieperIayi, BiAKMHBTE HENOTPiOHI ¢aiinu cookie.
i 3axogm MOTOMOXYTH 30€perTé Bally OCOOHCTY
iH(pOpPMAILIiTO Bifl 3TOBMUCHHKIB.

BucHoBku

Kondinenuiitnicte Mepexi IHTepHeT 3BepHyna
yBary ii KOPHCTYyBadiB uepe3 IHIMICHTH MOPYIICHHS
KOH(INEHIIHHOCTI, [0 PO3BUBAIOTHCA B Mipy PO3BHTKY
TexHoJoTiH. [H(popMmaniliHa Oe3meka HikoIM He Oyna
BaXITUBIIIOW, HIK ChOrojHi. ChOTOMHIIIHIM 3arpo3am
HE MO)KHA MPOTHCTOSATH CTPATErisiM BYOPALIHBOTO IHS.
KopucryBauam moTpiOHa nmitoua Ta modpe chopmoBaHa
MOZENb apXiTeKTypu iHpopMmaniiHOT Oe3neku, sKa
KepYETHCSl 3HAHHSIMH TIPO 3arpo3H, aKTWBU, MOTHUBH Ta
LTI TOTCHUIHHNX MOPYITHHUKIB. BUIBHIICTE MOpPYyIICHD
NOB’sA3aHi 3 HCHAIC)KHHMMH  3axofaMH  Oe3meKd,
JOTPUMYIOYHCH iHpopMaii mogaHoi B CTaTTi, MOXJIMBO
MiHIMI3yBaTH THIIOBUX PH3HKIB. PO3yMiHHS OCHOBHUX
MIPUHIUIIB 3axucTy iH(popMamii B Mepexi [HTepHer,
JIOTTIOMOYKE KOPUCTYBa4aM MEpPExki KpaIie 3p03yMiTH, 110
HOTPIOHO 3aXMUCTUTH BiJl HECAHKI[IOHOBAHUX BTOPTHEHb
Ta AK MIHIMI3yBaTH PU3HK CTATH JKEPTBOIO IOPYILCHHS
KoHGIACHIIIHHOCTI, iH(pOpMaliliHa Oe3neka MOCTIHHO
3MIHIOETHCS BUSIBIISIFOYH BCE HOBI, Ta HOBI ITPOOJIEMH.

Cnucok Jiteparypu

1. URL: https://securelist.com/modern-security-suite-
solutions-methods-for-protecting-confidential-data/36159/
(mara 3Bepuenus: 4.03.2020)

2. URL:  https://www.ukessays.com/essays/security/
(mara 3Bepuenns: 29.02.2020)

3. URL: https://www.cisco.com/c/en/us/products/secu
rity/what-is-information-security-infosec.html (zara 3Bepuen
ust: 20.02.2020)
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Pynuk BikTopisa AnapiiBHa

3100yBau BuIoi ocBitu 1-ro pisas, orcid.org/0000-0001-8014-1054
Kuiscokuti nayionanvnuil ynisepcumem 6ydisnuymaa i apximexmypu, m. Kuis

SApom Amurtpo PyciianoBu4

3100yBau BUIIOI OCBiTH 2-TO piBHS, Orcid.org/0000-0002-5151-5122
Hayionanbnuil ynisepcumem 6001020 20CRO0GPCMEA Ma NPUpoOOKOpucmyséanis, m. Pisne

Kuiscbka Karepuna IBaniBna

K.T.H., norenT kadeapu IT, orcid.org/0000-0003-0906-1128
Kuiscoruti nayionanvruil yHisepcumem 6yoisnuymea i apximexmypu, m. Kuis

MOJEJIb OPTAHI3AIIIT ®YHKIIIA KEPYBAHHSI TA OBUMCJIEHHSA
MOBIJIBHOI'O POBOTA

Anomayia: 6 pobomi 3anponoHosana CMpyKmypa mooeii opeanizayii QYHKYil Kepy8aHHs ma 004ucients
MOOIbHO2O poboma 3 He3ANeHCHUMU MOOYIAMU 0e3 YEeHMPAIbHO20 Npoyecopd, KA 00360J5€

cmeopiosamu HaOIliHi ma Oewiesi npucmpol, 30amui KOHKypysamu 3 6iibui 0opo2umu ananozamu. Lle
8i00y8aAEMbC MOMY, WO CIPYKMYPA MAKO20 Muny 00360.158€ 1e2KO iHme2pyeamu Ho8i Mooy 00 8dice
Jifouux cucmem, NPAKMUYHO He 3MIHIOIYU apXimekmypy 606y0oeanux mooyunig. Tomy wo mooyni €
He3ANeCHUMU, MO iX PO3POOKOI0 MONCYMb 3AUMAMUCS PI3HI CReyianicmu, Wo cnpowye 600CKOHANEHHS

8Y311i6 MOOLILHO20 poboma.

Kniouogi cnosa: modinonuit pobom; mikpokonmponep; yynkuii kepyeanns i oouucnenns; adoanmayis.

Beryn

[Ipu cTBOpeHHI BUMIpIOBAIBHUX Ta HaBirallidHHUX
cucreM MOOUTEHEX poboTiB (MP) BpaxoByIOTH, IO
OCHOBHHUMH THIIAaMH 3aCTOCOBYBaHHUX CEHCOPIB €
JIOKAIli#Hi, iHepIiaJbHI MIKpOMEXaHIYHI Ta ONTHYHI.

OCHOBOIO  OOYHCITIOBAJIBHOTO sIpa  OLIBIIOCTI
CyJaCHHX BHMIPIOBAIbHUX 1 HaBiramiiaux cuctem MP e
HEecKJIaJHI Ta JeueBi 8-po3psiiHi MIKPOKOHTPOJIEPH
cimeiictrea AVR [2], mo mnpamooTs 3 MOPIBHIHO
BUCOKMMH 4acTOTaMH JMcKperm3amii. Tomy s
3a0e3neueHHss MaKCHUMaJIbHOI YacTOTH UCKpeTH3allii
CHTHAJIIB Ta, BIANOBIJHO, MAaKCUMAJILHOI IIBHIAKOII,
MOTPiOHO TPOBOIMTH ONTHUMI3AIIO MPOTPAMHOTO KOIY

[3].
Meta

Metoro pobotn € po3poOKka CTPYKTypH MOZETi
opraHizamii QyHKIiiH KepyBaHHS Ta OOYHCIEHHS
MOOLTBHOTO po0OTa 3 HE3aJCXKHUMH MOMIYISIMH 0e3
LEHTPAILHOTO TIPOIIECOpa.

OCHOBHA YaCTHHA

B nmamniit poboTi MponoHy€eTHCSI MOAIETH OpraHi3amii
(GyHKIIIH KepyBaHHS Ta 004HCIEHHS MOOITEHOTO poboTa
3  HE3QISKHUMH MOAYISIMH 0e3  [EHTPaJbHOTO
npouecopa (puc. 1), sKa 3a CTPYKTypOIO € TOETHAHHIM
TOTIOJIOTIH Mepexi “TonBiiiHEe Kiblle” Ta ‘‘aKTHBHA
3ipka”, B SAKIi JBa KiJbLs YTBOPIOIOTH OCHOBHHH 1
pe3epBHUN NUIIXU UL TiepeAaqi nanux (mepmie — Oe3
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eHTpansHoro MikpokoHTpoiepa (MK), mpyre — depes
uentpansauit MK). Ilpu Buxomi 3 jamy eJIEMCHTIB
OJIHOTO 3 KijJelb BOHO OO’€AHYETbCS 3 IHIIUM, a
CHCTEMa MPOJIOBXKY€E (HYHKLIOHYBaHHS.
EdexTuBHICTE  BUKOPUCTAHHS
opraHizauii MOSICHIOETbCS TUM, LIO
BHKOHAHHS [ OIEpamiil Takow caMoro KimbkicTio MK

Mozei
e(eKTHBHICTh

TaKoi

Oyze BHIIOIO, Hi’K ¢EKTHBHICTh BUKOHAHHS | OTeparlii
OJTHUM O1JbLI MOTY>KHHM MIiKPOIPOLECOPOM (TOMY IO
TUIBKM  JIOTIYHO BIPHO MPONMCAaHUM TPOrpaMHUI
MPOJYKT MOXE PO3KPUTH BeCh MOTEHI{al Mpolecopa,
HA SIKOMY BiH 3aITyCKA€THCS).

B naniii mozeni Bci MK 3B’s13aHi Ta 0OMIHIOIOTBCS
TaHUMU HAaOMIKIMMHU ~ CyCiTaMH  TI0

CTPYKTYpi, TOOTO B HaHWH MOMEHT dacy KoxxHuii MK

TUTBKH 3
Oyle BHMKOHYBAaTH TiJIbKM BJIACHY MiHINporpamy 3a
BJIACHUM QJITOPUTMOM pobotu. Skmo »x Bci  wmi
MiHIporpaMu  Oyzne  BHKOHYBaTH OJUH  OLIBII
MOTYKHHUI TIpoIiecop, TO B JaHWA MOMEHT 4acy Oyze
BUKOHYBaTHCS TUIBKM OJHA MiHImporpama, a iHmi
OylyTh OUIKYBaTH CBO€i 4Yeprd Ha BHKOHAHHSI, IO
CTBOPIOE 3aTPUMKH BHKOHAHHS aKTyaJbHUX B JaHHH
MOMEHT 4acy MiHIIIPOTPaM.

B naniit cTpyKTypi 3HaUHO 3MEHIIYETHCS 30MTKOBE
OIpaIlbOBYBaHHS HEAKTYaJIbHOI Ha JaHUH MOMEHT 4acy
iHpopmamii. B 3B’43Ky 3 MM MOKHA ITPOTHO3YBATH, IO
Ha BIKPUTHX AUISHKAaX Tpacu nepemimenHs MP OGyne
BiIOYBaTHCS 3 MaKCHMAIBHOIO MBUAKICTIO. OIHAK MpH
MmosiBi meperkon Oyae BimOyBaTHCS IIBHIKHNA OOMiH
iHpopmamieio Mixk okpemrmu MK.
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Pucynok 1 — Cmpyxmypa mooeni opeanizayii QyHKyitl KepyeanHa ma o0uuUcIeH s MOOIIbHO20 pOOOMA 3 HEe3AIeHCHUMU MOOYIAMU
0e3 YyeHmpanbHo20 npoyecopa

MoOinpHu# poOOT, KUK (YHKIIOHYE 3a JaHOO
MOJIEIUTIO, MOXE aJJalITUBHO 3MIHIOBATH PEXHM POOOTH
3aJI@KHO BiJl TNOTOYHUX YMOB. [lpym 1BpOMYy YuM
aKTHUBHIiIIE BinOyBaeThesa “crinkyBaHHS Mix MK, TrM
IHTEHCHBHIIlIE  TIPaLIOIOTh MeXaHi3MHU
MOOITBHOTO PoOOTa (B MEPINy YepPry CICKTPOIBUTYHH).
@DakTHIHO BCi MOAYINI KepyBaHHS (MIKPOKOHTPOJIEPH)

BUKOHABYI

PO3B’SI3yI0Th O/IHY 3a/1a4y (OJJHAK KOXHHMI Ha BIACHOMY
PiBHI) — SIKOMY 3 €JIEKTPOABUTYHIB JIO3BOJIUTH, & SIKOMY
3a00pOHUTH POOOTY B TaHUI MOMEHT 4acy.

[Ile opHiero TepeBarol®  HE3aNeKHUX  Ta
JCIICHTPATI30BaHUX MOJYJIB € Te, II0 MPH BUXOMIl 3
Jlagy OJHOTO 3 HUX Horo (QyHkilioHan Oepe Ha cebe
OIMH 3 TPBOX CYCIOHIX 3a CTPYKTYpOK MOXYIIB (IO
Momynsi mam’sATi koxkHoro MK 3ammcana He TiNBKH
BjacHa mnporpama (YHKUIOHYBaHHs, aje il mporpamu
TPHOX CycigHiX 3a cTpykryporo MK). 3a TaiiMepHUMHU
nepepuBanHsIMHu cycigai MK mepenaioTs ofinH oxHOMY
OiTH CTaHy HpO Te, L0 BOHM NPALIOIOTh B IITATHOMY
pexxnmi. SIKmo uepe3 BH3HAYEHUI YacOBWIl iHTEpBaj
Mik cyciqaiMu MK He BinOyBcs oOMiH Oitamu cTaHy,
poOUTHCST BUCHOBOK TIPO Te, 110 oauH 3 MK He mpariroe,
IIpU [BOMY AN MiATPUMAHHS TIpare3gaTHOCTI Bciel
CHUCTEMH OAWMH 3 HalMEHII 3aBaHTAXXEHHX CYCiaiB
Herpaiorodoro MK nounHae BHKOHYBaTH HE TiJIbKH
CBOIO MiHiIporpamy, aje i MiHinmporpamy cyciga. [ms
LOTO BHYTPINIHA IIMHa OOMiHY JaHMMH CYCiJHHOTO
Herpaiorouoro MK mepexomuts y KOpHCTYBaHHS
nparorogoro MK.
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BucHoBku

3anpornoHoBaHa CTPYKTypa MOJENi opraHizamii
¢yHKIiNA KepyBaHHA i o0uncieHHs MP 3 He3ane:kHUMH
MOAyNIsIMH 0€3 LEHTPaJbHOIO MpPOLEcCOpa JO3BOJISIE
CTBOPIOBaTH HAaJiifHI Ta JemeBi IPUCTPOI, 3/aTHI
KOHKYpYBaTH 3 OUTbII NOPOIMMH aHAJOTraMH 3aBISKH
OpoCTii iHTErparii HOBHX MOJIYJIB 10 BXE IIFOYUX
CHCTEM, MpPAaKTUYHO HE 3MIHIOIOYH  apXiTeKTypy
BOyIOBaHUX MOIyJiB. ToMy IO MOy HE3aIeXHi, TO
iX po3poOKOI0 MOXYTh 3aliMaTHCS Pi3HI CIEHialicTH,
110 CIPOIIIY€E BJOCKOHAJICHHS BYy31iB MP.

Cnucoxk Jiteparypu

A.B.
€MHOCTI

1. Pymux Ipucrpoi s BUMIpIOBaHHS
CIIEKTPUIHOL MIKpOMEXaHIYHUX [aBadiB HaBira-
[IHAX CHCTeM MOOUIBHHUX POOOTIB Ta Ti BIAXHJICHHS BiI
/ JKuromupchkoro
Ziep >KaBHOTO TexHoJorigyHoro yHiBepcurety. Cepis: Texniuni
Hayku. —2016. —Ne 3 (78).— C. 93-103.

2. Pymuk A.B. BuxopucranHs  MemiaHHOT
niarHOCTHYHOT (iNbTpamiii B MOOUTBHHX POOOTOTEXHIYHMX
KOMIDTIEKCaX Ui TorepenHboi o6poOku curHamiB / 36ipHHK
HaykoBHX mpaibs Onechbkoi Jep)kaBHOI akaneMii TEeXHIYHOTO
perymoBaHHs Ta sikocTi. — 2016. — Ne 1 (8). — C. 73-78.

HOMIHAJIBLHOTO  3HAYEHHS Bicuuk

Ta

3. Pymuk A.B. Meromuka  BHOOpPY  YacTOTH
JUCKpETH3aIlil CUTHAIB [JaBaviB HaBiraliifHOl CHCTEMH Ta
BUKOHABYMX  TPHCTPOIB  MOOUTBHHX  POOOTOTEXHIYHUX
koMIUIekciB  / BicHuk XMEJIBHUIBKOTO  HALllOHAJIBHOTO

yHiBepcutety. Cepis: Texuiuni Hayku. — 2017. — Ne 1 (245). —
C. 166-173.
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SBopcbkuii MakcuMm IropoBuy

cTyaeHt 5-ro kypcy kademnpu IT, orcid.org/0000-0002-0162-3504
Kuiscokuti nayionanvruil ynisepcumem 6yoignuymea i apximexmypu, Kuis

CiceBuu Mukoaa FOpiiiBuu

cTymeHt 5-ro Kypcy kadenpu IT, orcid.org/0000-0001-7673-8528
Kuiscokuti nayionanvrnuil ynisepcumem 6yoignuymea i apximexmypu, Kuis

Ilepouna Onexcanap AHapiioBny

K.T.H., norenT kagpenpu IT orcid.org/0000-0002-9956-3713
Kuiscvruii nayionanvruil yHisepcumem 6yoisnuymea i apximexmypu, Kuig

CYYACHUMI CTAH TA IEPCIIEKTUBHU PO3BUTKY JUCTAHIIHHOI'O
HABYAHHS B YKPAIHI.

Anomayia: y cmammi po3Kpueaemovcs NOHAMMs « OUCMAHYitiHOI ocsimuy. Busnaueno nokasnuku oyinku
AKOCMI 8NPOBAOICEHHSA MA 3aCcMOCy8anHs oucmanyitinozo naguanns. Chopmosarno nepuiouepeosi 3axo0u
no enposaoddicentto oucmanyiunoi oceimu y BH3. Budineno necamu6ui cmoponu, nioxoou 6upiuieHHs
npobiem, a maxkoic nepcneKmusy OUCMaHyiliHoi opmu Ha8HaHHS.

Knrouoei
HaguannA.

cuoea:

Beryn

IIpobnemu mucranmiiinoro HasdanHs BCTVYII B
OCTaHHI POKHM 3pocTae mnorpeda y AMCTAaHLIHHIN Ta
KoMOiHOBaHi# (Gopmi HaB4aHHs. 1le, rOJIOBHUM YHHOM,
4yepe3 TINBUINIEHI BHMOTH [0 BHUINOI OCBITH Ta
HEOOXiJIHICTh YacTHX 3MiH Yy TnpodeciiiHiii OcCBiTI.
Tpanuuiiine HaBYaHHS HAa JECHHOMY piBHI 4acTo He
MOXXHa BHKOPHCTOBYBaTH B HaBYaHHI TIpaIliBHUKIB.
[Mpobnema AuCTaHIIHOTO HaBYaHHS TOJISITAE B TOMY,
o OUIBIIICTh YYAaCHUKIB HE MalTh IPaKTHYHOTO
nocBiny miei ¢opmu HapyaHHsA. lle TPU3BOIUTH 10
TIpIHUX pe3yAbTaTiB s AWCTAHIIHHUX CTYHCHTIB.
CrymeHtaMm mOTpPIOHO HEe TUIBKM TOTYBaTH SIKICHI
HaBYaJIbHI Marepiaiy, ane i ajJanTyBaTH CBOi METOIH
HaBYaHHJ. BuABNAETHCS, IO MUCTaHLINHE HAaBYAHHS
BaXKO JNsA CTyOeHTiB. HaiiBaxmmeima mpobrema
noysrae y 3A10HOCTAX CTYJCHTIB KepyBaTH HaBYAHHSIM.
YactuHa CTYOSHTIB HE B 3MO3i CIUIAaHYBaTH Oo0pe
nponopuiHuid  rpadik Bouun uacto
MMOYMHAIOTH BUYMTHUCS B KiHIII CEMECTPY MEpe]l iCIIUTOM 3

HaBYaHH.

Kypcy. IX MpoCATh 3aKiHYMTH YCHINTHO KypCH, i TOMY
BOHM HE MaIOTh JOCTaTHbO dYacy, 100 BHKOHAaTH BCi
BUMOIM KypCY, I 4YacTo BOHH HE CIPalbOBYIOTh Y
BCbOMY JOCIHipkeHHI. [lepmuii cemecTp HaBYaHHS -
HalOImbIl TpoONEeMHUH mepiox HaByaHHsA. € Oararo
TaKMX CTYAEHTIB, SIKI INEpEpUBAIOTh HABYAHHSA B LEH
nepion. OnHi€0 3 MPUYNH € HENMpaBWIbHA iH(pOpMaIis
Ta HEIpaBWJIbHE YSBJICHHS PO JUCTaHIIiHE HABUYaHHSI.

Mera

MeToro [IOTOBiI BU3HAYMTH CYTHICTH ITOHSATTS

oucmanyiiine HAGUAHHA,
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oucmanuyiiina oceima, npoonemu OUCMAHUIIHO20

((ﬂHCTaHHiﬁHe HaBYaHHA», BH3HA4YUTH O3HAKHW Ta

XapaKkTepHI PUCH AUCTAHIIHHOTO HABYAHHS.

OcHoBHA YaCcTHHA

JucTaHIlifine HaBYaHHS, SKE TaKOX Ha3HBAIOTh
TUCTAHIIITHOIO OCBITOIO, €JICKTPOHHUM HaBYaHHAM Ta
OHJIAWH-HAaBYaHHAM, (opMa  HaBYAHHS,
€ PO3IiIeHHS
BHUKJIIAa4iB Ta CTYICHTIB T 4Yac HaBYAHHA Ta

B SKil

OCHOBHHMHU  €JIEMEHTaMHU ¢biznune
BUKOPHCTaHHS pPI3HUX TEXHOJOTIH I TOJETTIeHHS
CIIUIKYBaHHS CTYACHT-BUKJIAMad Ta CTYICHT-CTYACHT.
JlucraHIfiiiHe HaBYaHHS TPAJIUIIHHO OpPIEHTOBaHE Ha
HeTPAAWIIHHUX  CTYHOCHTIB, TaKUX K  I[ITaTHI
NpaliBHUKY, BIWCHKOBI Ta HEPE3UJIEHTH YU 0COOH Y
BIJIIaJICHUX PErioHax, siKi He MarOTh 3MOTH BiJBiyBaTH
ayautopHi jekii. OnHaK TUCTaHIIHE HABYAHHS CTAJO
YCTaJCHOI YaCTHHOK OCBITHBOTO CBITY, 1 TCHICHIIT
BKa3ylOTh Ha MMOCTiiHe 3pocTanHs. [1].

CTyneHTH Ta yCTaHOBH CIIPUIIMAIOTh TUCTAHITIITHE
HABYAHHS 3 PO3YMHUMH MPHUYUHAMHU. YHIBEPCHTETH
OTPUMYIOTh BHIOMY, IOJAIOYH CTYACHTIB, HE OyIyrHOdH
KJIaciB 1 JKMUTIA, a CTYACHTH IOKUHAIOTH II€PEBaru
MOXUJIMBOCTI TPAIfOBaTH TaM, KOIM 1 KOJNH BOHH
3axouyTh. CHCTEMH JIep)KaBHUX K TPOMOHYIOTH
CIEIfiai30BaHi KypcH, Taki SK MOBH 3 HEBEJIUKUM
3apaxyBaHHSIM Ta PO3MIMPEHI KJIACH, HE BCTAHOBIIOIOUH
Kijgpka ayguropid. OkpiM TOro, y4Hi, sIki HE MalOTh
JOMY, OTPUMYIOTh JOCTYHO 1O IEHTPaIi30BaHOIO
HABYAHHSL.

Jlis onucy sIBUIA TUCTAHIIHHOTO HABYAHHS OyIH
BUKOpPHCTaHi  pi3HI  TepMmiHHM. BrmacHe  kaxyun,

MUCTAHIIiHE  HaBYaHHA  (MISUTBHICT  y4HS) Ta
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TUCTAHIIHE HaBYaHHSA (MISUTGHICTH BUWTENSA) pPa3oM
CKIIQJA0Th JWCTaHIIWHY OCBiTYy. Ilommupeni BapiaHTH
BKJIIOYAIOTh ~ €JIEKTPOHHE HaBYaHHSI abo OHJIaiH-
HaBYaHHS, SIKE BUKOPUCTOBYETHCS, KOJMM I[HTEpHET €
CEpelOBHINIEM; BIpTyalbHE HABUaHHA, SKE 3a3BUYAH
BITHOCUTBCSI 0 KYpCiB, SKi MPOBOAATHCS 33 MEKaMH
ayauTOpii YYHSIMH T0YaTKOBOi ab0 cepenHpol KoM (a
TaKOXX 3a3BMYail BUKOPHUCTOBYIOTH IHTEpHET), 3aouHe
HaBUaHHSA, NABHI MeTOH, NpH SIKOMY iHIHMBiAyaJbHE

HaBYaHHS  MPOBOAUTHCS  IOIITOK; Ta  BIJKPUTE
HaBYaHHs, 3arajbHONpUWiHATA B €Bpomi cucTrema
HaBUAHHA dYepe3 «BIOKPUTHID» yHIBEpCHTET (IUB.
HUXYe).

Yorupu XapaKTepUCTHKH BiAIPI3HSIOTH
IUCTaHIIHe HaByaHHA. llo-mepiie, IUCTaHIliHE
HAaBYAHHS 3a BU3HAUCHHAM 3AIHCHIOETBCS  depes

YCTaHOBM; II€ HE CaMOHaBYaHHS 4YM HeakajJeMiuHe
CepeloBHIEC HABYaHHA. 3akiIagl MOXYTh abo He
MIPONIOHYIOTh TPAIWIiHI HABUYAHHA Ha OCHOBI KIIACiB,
ajie BOHU TaKOX MalOTh IPAaBO Ha aKPEIUTALI0 TUMH K
yCTaHOBaMHU, IO 1 TPAAUIiiTHI METOMIH.

[o-gpyre, reorpadidne BiJOKPEMIICHHS
NpUTAMaHHE IUCTAaHIIHHOMY HAaBUAHHIO, a 4ac MOXe
TaKOX BIJJOKPEMHUTH Y4YHIB Ta BHKJIaga4iB. JJOCTYIHICTH
Ta 3pYy4YHICTP - BaXJHBI IepeBard IHOTO CIIOCOOY
HapyaHHs. [loOpe po3polieHi mporpaMu MOXKYTh TaKOX
MOONIATH  IHTENeKTyalbHi, KYJIBTYpHI Ta COIL{albHi
BIIMIHHOCTI MiX CTyICHTaMHU.

ITo-Tpere, iHTEpaKTUBHA TEICKOMYHIKAIIA 3B’ I3Y€

Jrofied  y HaBYaJbHIA Trpymi Ta 3  BHKJIaJgauyeM.
Haiiyacrime BHKOPHCTOBYIOTHCS €JIEKTPOHHI
KOMYHiKallii, HalpuKiIaJ eJEKTPOHHA TIOINTa, aje

TpanumiiHi GopMu 3B’S3KY, TakKi K IOIITOBAa CHCTEMA,
TaKOK MOXYTb TrpaTd poiib. HeszanexHo Bix
CEpe/IOBHINA, B3AEMOJIsI Ma€ BaKJIMBE 3HAYECHHS IS
JMUCTAHIIIHOT OCBITH, SK 1 O Oymb-fKOi OCBiTH.
3B'A3KM y4YHIB, BHUKJIAJa4yiB Ta HABYAJIBHHX DPECYpCIB
CTalOTh MEHII 3aJIeKHUMHU Bif (i3MYHOI OIM3BKOCTI,
OCKUTBKM KOMVHIKAIIiHI CHCTEMH CTalOTh BCE OLIBII
JIOCKOHAJIMMH Ta IIUPOKO JOCTYIIHUMH; OTXKe, [HTepHerT,
MOOUTBHI TeJde(OHM Ta EJNEKTPOHHA TOIITA CIPHSIH
IIBHIKOMY 3pOCTAaHHIO JUCTAHII{HOTO HAaBYaHHSI.
Hapemri, nucranmiiina ocBita, sSK 1 Oygb-sKa
OCBiTa, CTBOPIOE HAaBYAJIBHY TpyIly, Ky 1HOI
Ha3MBAIOTh HABYAJILHOIO CIIIJIBHOTOIO, JI0 CKJIaLy SIKOi
BXOJISITh CTYJCHTH, BUKJIaga4 Ta IHCTPYKTUBHI peCypcH,
TOOTO KHUTH, aylio, Bijeo Ta TpadidHi aucrei, siKi
JI03BOJISIIOTh CTYAEHTY OTPUMATH [OCTYH JO 3MicTy
iHeTpykuii. ComianbHi Mepexi B IHTepHETI npocyBaroTh
imero moOymoBuM Tpomamu. Ha Ttakux caiTax,
Facebook Ta YouTube, xopucryBadi CTBOPIOIOTH
npodiii, i1eHTU(IKYIOTh YJeHIB («Ipy3iB»), 3 SKUMH
BOHH JILIATBCS 3B’ S13KOM, Ta CTBOPIOIOTH HOBI CITUIBHOTH
OHOMYMIIIB. Y peXHMIi JWCTAHIIHHOTO HaBYaHHS Taka

AK

Mepexa Moke 3a0e3MeYNTH 3B'A30K CTYIEHTIB OIWH 3
OOJHAM 1 THM CaMUM 3MEHIIUTH IX BIIUYTTH

84

130JIbOBAHOCTI.
MexaHizmMu IUTS IUCTAHIIIHHOT OCBITH
po3poOmsiuck moctymoBo. Y mepmii  poku  Lotus

LearningSpace BHKOPHCTOBYBaBCSl JUIl BCTaHOBJICHHS
kimierra Lotus Notes i cTBOpeHHS Ta YIIPaBIIiHHA
Kypcamu. Ili3Hime 10 cucTeMy 3aMiHHUB KOMEpPIiHHMIHA
nponykr IBM  Workplace Collaborative Learning.
OpmHak 1g cuctema  Oyma  po3poOiieHa  UIs
KopnopatuBHOi  cepr.  IHCTpyMEHT  CHUIBHOTO
HaBYaHHS JUI1 HaBYaHHS Ha poboyomy micui IBM Lotus
Oy moctaBneHuii mo miei LMS. [lomatok Oyrmo
HAJMIPHO CKJIAAHAM JUIs OiNBIIOCTI BHKIIQAAdiB i HE
Jano neBHOI  (yHKLIOHANBHOCTI, HaNpHUKIaj,
BUIIaJIKOBO T'€HEPYIOYH TECTOBI 3alIUTaHHs Ta BiAOBIII.
Ocp oMy cuctemy 3aminmau Tutor 2000 ta ToolBook
Instructor, sKki Kkpame BiXMOBimaNMM AUJAKTHIHIM
BUMoram. oro HemomikoM GyI1o Te, IO CTBOPEHi KypcH
He Oynmu 3BHYaliHUMH BeO-caliTaMH 1 BHMarajiu
HAsBHOCTI IEBHUX TUIATiHIB. ToMy BCi Ii cHCTEMH OyiH
3amideri LMS Moodle, sxuii BHSIBHBCS HaHOiNbII
MIIXOIAIION CUCTEMOIO BUKIIAJAHHS B YHIBEPCHUTETI.

BucHoBku

OTxe, 3po0JcHa MHOIO po00Ta PO3KPUBAE CYTh
JHCTAHLIHOTO HAaBYaHHA. BOHO BHHHKIIO SIK HACIiIOK
nporecy iHdopMaru3alii CyCcmiibcTBa Ta OCBITH, SK
HaWOUIbII TEpCHeKTHBHA, I'yMaHICTUYHA, iHTerpajibHa
¢opma oOcCBiTH, Opi€HTOBaHAa Ha IHIWBIAyali3alio
HaBYaHHS

.Cnucok Jiteparypu

1. KoHmenmiss poO3BUTKY JHCTAHIIHHOI OCBITH
VYkpaini (3arBepmxeno IlocranoBoro MOH Vkpainm B.I.
Kpemenem 20 rpyaust 2000 p).

2. Kympsuesa C.II. MixHapomHa iHdopmaris
HapyanbHui mocibuuk / C.I1. Kynpssuesa, B.B. Komoc. — K. :
Bugasauuwmii gim «Cmosoy, 2005. — 400 c..

3. Mopse H.B. IndopmariiiiHi TexHOJOTIi B HABUaHHI :
HaBu. moci0. / 3a pex. H.B. Mopze. — K. : BugaBauua rpyma
BHYV, 2004. — 240 c.

4. Kyxapenko B. M., Pu6anko O. B.,Cuporenko H. T.
JucranniiiHe HaBYaHHS: YMOBH 3aCTOCYBaHHS. JlucTaHmifHmit
kypc: Hagu. [Toci6uuk 3-¢ Bum./ 3a pen. Kyxapenka B. M —
Xapkis: HTY”XII”, ,,Tapciar”, -2002
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Ckirep Irop CemenoBn4

K.¢.-M.H., goueHT kadenpu [Ttalll, orcid.org/0000-0003-2334-2276
YepHniciscoKkuii HayYioHanbHULl MEeXHOA02IuHUll YHieepcumem, YepHicie
Jopom Mapis CepriiBaa

I.T.H., mpodecop kadeapu ITralll, orcid.org/0000-0001-6537-9857
Yepuizigcokuii HAYioHanbHUti mexHono2iunuil yHieepcumem, Yepuicie

TpynoBa Ouiena BacuiiiBHa

K.ILH., norieHT kadempu [Tralll, orcid.org/0000-0003-0689-8846
YepHniziscoKkuli HaYioHaNbHUL MEXHOA02IuHUL YHieepcumem, YepHizia

Binoyc Ipuna BosonumupiBaa

K.T.H., norenT kadeapu ITralll, orcid.org/0000-0003-3092-678X
YepHniziscoKkuii HaYioHaNbHUL MEXHOA02IUHUL YHieepcumem, YepHizie

OLIHIOBAHHS KIBEPITPOCTOPY 3 ITO3UIIIN 3AI'PO3 JJIS1 KOPIHOPATUBHOI
KOMIT'FOTEPHOI MEPEXKI

Anomayia: @ cyuacnomy ceimi éce Oiibll AKMYATbHUMU CIMAIOMb NPOOLEMU NOB'SA3AHI 3 UKOPUCHIAHHAM §

NOWUPEHHAM WKIONUBO2O NPOSPAMHO20 3a0e3nedenHs, iHopmayiinux amax ma Kibep3azpo3 iHu020
Pooy, AKI OMPUMANU 3A2aNbHY HA36Y «Kibepnouunuy. Posenawymi memoou eusHauenns OesaKux
NOKA3HUKIE 3a2po3. [a KopnopamueHoi Komn'tomepHoi mepexci GU3HaueHUil 8eKmop pusuKie 8io pisHux
munie amax. Bupiweni 3a60auHa 8U3HAYEHHS WBUOKOCHI NOWUPEHHS 3068HIUHIX 8MPYUAHb, Y3200MCEHHs

napamempie CBB, exniouaiouu i y3200%ceHHsi 3YCUlb 3 aHanizy negioomux emopzrens. IIpogederno

MOOeno8aHHs apximekmypu CUcCmemu KOJieKmueHo2co 3axucm KopnopamueHux Komn 'iOl’)’l@le/lx mepeonc 6i0

Komn ’;omepHux amakx.

Knrwowuoei cnosa: 6eKmop pu3ul<i6; cucmema 6uUsA6/1CHHA 6MOPZHEHby, KOpRopamueHa mepesica;

Kibep3azpo3u; apximexkmypa cucmemu

Beryn

B cygacHOMy CBIiTI BCe OUIBII aKTyaJIbHUMH
CTalOTh MPOOJIEMH TIOB'S3aHI 3 BHKOPHUCTaHHIM 1
MOIIMPEHHSM LIKiJJTHBOTO MPOrPaMHOro 3a0e3eueHHs,
iHpOpMaLIfHIX aTak Ta Kidep3arpo3 iHMIOTO POIY, SKi

OTpPHUMAJIH 3arajibHy Ha3BY «KiOEp3JI0UNHIY.
Mera

3BHYAHO, O I OOPOTHOU 3 KiOEP3JIOUHHHICTIO
aKTyaJIbHOK 3aJIMLIAETHCS MpoOJeMa BIOCKOHAJICHHS
METOJIIiB aHANI3y 3aXHINECHOCTI MEpeX Ta 3armoOiraHHs
MOpyIIeHHAM. TakuM YMHOM y CY4acCHOMY CYCIHIJIBCTBI
TUTaHHS 3a0e3meyeHHs Kibepbes3nexu cTajan
BH3HAUAIBHUMHU 3aBIAHHSAMH 3aXHCTy DIOOAIBHOTO

iH(opMaLiitHoro npocTopy.
OcHoBHa yacTHHA

Be3ymoBHO, akTHBHA pO3BigKa B KibepmpocTopi B
iHTEepecax Kibep3axucTy KOPIOPATHBHUX KOMIT'IOTEPHUX
MEpeX BHUMAara€ OOYMCIICHHS JESKUX IOKa3HHKIB
3arpo3. [l KopropaTHBHOI KOMITIOTEPHOI Mepexi
TaKMMH MOXXHa BBaXKaTH BEKTOP PHU3HUKIB BiJ PI3HHUX
THUIIB aTak:
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(t) = (Tl(t)-ré (t)- ey rn (t))v
ne 1;(t) = P;(t) * C; — pmsux migmarucs arari

E-FO THUITY 3a Jac t,
Pz' (t)

mignarrcs araui L-ro tumy 3a yac t,

HMOBIPHICTE  KOPITIOPAaTHBHOI Mepexi

C!- - BapTicTh BTpaT Bix araku I-ro tuimy.

Po3paxyHkn pH3WKiB BiJ PI3HUX aTak BUMAararoTh
BUSIBJICHHSI JDKeped arak 3a HeNpsSMHUMH O3HaKaMu,
BU3HAYEHHS X CXWJIBHOCTI
BIUIUBIB  TOTO  YH

Jo arak abo HebGakaHUX
IHIIOTO ~ BHJY, BHU3HAYCHHS
XapaKTepUCTUK aKTUBHOCTI JDKEpEN arak, OOYMCIICHHS
MIPOTHO3HUX ITOKa3HUKIB aKTMBHOCTI Ha OCHOBI aHAJI3y
YaCOBUX PSIIB, TOMIO.

BriopsiikyBaHHSI €JEMEHTIB [JaHOTO BEKTOpYy 3a
CMafaHHsIM 3HAUYEHb PHU3UKIB 3BOJUTHCS 10 MOOYIOBH
Bektopy R*(t), mepimi ereMeHTH SKOTO BKa3yrOTh Ha
aTaky, 3a SKUMH CIIiJ TIOCHJIUTH 3aXHUCT KOMI'TOTEPHOI

Mepexi.
Takwii 3aXUCT CTAa€E MOXIMBHM a00 IUIIXOM
HamamtyBanHs CBB  kopmopatmBHOT Mepexi Ha

IiATOTOBYY AKTHMBI3aIiI0 alrOPUTMIB BHUSBJICHHS aTak y
BiAMOBIAHOCTI 3 BekTopoM R*(t), a60 muisxom ycyHeHHs
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Bpa3UBOCTEH, sSKi BUKOPHCTOBYE JAHWWA THUI araku. 3
OIVIANY Ha 4acOBi 0OMEXEHHS NPOLECY BUSABICHHS aTak,
Taki Jii MOTpiOHO BUKOHYBAaTH Ha OCHOBI IIPOTHO3IB
AKTUBHOCTI MOTCHUIMHUX JOKEpeN arak, BHUSBICHHS
SKAX € 3aBIaHHAM TJIOOATEHOMEPEKEBOTO  PiBHSA
3axXHCTy KOPIIOPAaTHBHOT MEPEXKi.

Sk BUIHO 3 TOMNEpeIHiX MIpKyBaHb, 3aBIaHHS
TEKCTOBOI OOpOOKM 1 3aBHaHHS OIHKH ITOKAa3HHKIB
Kibep3arpo3 Uil KOPHOPATUBHUX MEpPEeX, BIACTHUBI
100abHOMEPEXKEBOMY — PIBHIO,  SIBISIFOTH  COOOIO
CKJIJIHI pECYPCHOMICTKI 3aBJaHHs.

3 ommigy Ha dacoBi BuMoru go CBB, moxnHa
NPUIYCTUTH, IO BKJIIOYEHHS IX 1O CKJaxy OCTaHHIX

CHPUYMHUTH  YIOBUIPHEHHS BUKOHAaHHS OCHOBHHX
¢yHKIIH 1 HeBHUIpaBHaHe 30INBIICHHS CIIOKUBAHHS
pecypciB. Pasom 3 THM BimHeceHHS  (YHKIIiH

100aIbHOMEPEKEBOTO PIBHSI 3aXUCTy KOPHOPAaTHBHOI
Mepexi m0 QYHKOIH OKpeMOoro OOYHCITIOBaIHHOTO
KOMIUICKCY, SKHH Kepye LM piBHEM 3axHCTy M
JCKUTbKOX ~ KOPIIOPaTMBHUX  MEpeX 1  BHU3Hauae
MOKa3HUKH 3arpo3 JUIsl KOXKHOI 3 HHX, Ha Hall OIS
BUCTYIIA€ NEPCIICKTUBHUAM pimieHHAM. Ha3BeMo Takuii
koMmiutekc CHCTEeMO0 MOHITOPHHTY 3arpo3 (SMU).
KpiM mnapaneniaMy y BHKOHaHHI THX YH IHIIHX

¢yukuit SMU i CBB, Take pimeHHS O3BOJISIE
3IHCHUTH KOJICKTUBHUI 3aXUCT T JUTeTIX
KOPIIOPaTUBHUX KOMIT'IOTEpHHUX Mepex Bif

KOMIT'IOTepHUX atak. CyTHICTh LILOTO 3aXHCTY IOJISTaE B
IIPOBEICHHI CaMOJiarHOCTHKHA KOPIIOPaTHBHUX
KOMIT'IOTepHUX  Mepexx  3acobamu  CBB,  o0OwmiHi
iHopMalLli€ero Mpo aTaku 1 HECTaHIAPTHY IOBEAIHKY 3
IapTHepamMH, Npo BTpydaHHS B poborty. Tyr MoxHa
BUDINIYBaTH  3aBAAaHHS  BHU3HA4YEHHS  IIBHJKOCTI
MOUIMPEHHS ~ 30BHIIIHIX  BTPy4YaHb,  y3TOJKEHHS
mapameTpis CBB, Briro9aroun i y3ropkeHHS 3yCHIb 3
aHali3y HeBIJOMIX BTOPTHEHb.

ApXITeKTypa TaKoro KOMIUIEKCY IpeACTaBlIeHa Ha
puc. 1.

Ha nam mommsix parioHanbHAM BITPOBAIPKEHHSIM
3aIpOIIOHOBAHOTO KOMIUIEKCY € OpraHi3allisi miATPUMKH
JISTIBHOCTI  PETIOHAJILHOTO LIEHTPY 3 KibepOesnekwu,
SIKMHA TIPU3HAYCHUA HE TUTBKU AJIS BUKOHAHHS (DYHKITIH
OIIEPAaTHBHOTO 3aXHCTy MiJOMIYHNX KOPIIOPaTUBHUX
Mepex, a W ansd (QyHKOiH MiATPUMKH HpPOBEISHHS IX
ay/auTy.

Pucynox 1 — Apximexmypa SMU
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BucHoBku
[Tomanbiie  BAOCKOHAJEHHS — 3aXUIIEHOCTI 1
CTIHKOCTI (hyHKIIOHYBaHHS iHpOpMaTIIiitHO-

TEJIEKOMYHIKAI[IfHUX CHUCTEM KOPIIOPAaTUBHUX MEPEK B
YMOBaX MAacOBaHOTO BIUIMBY KOMIT'IOTEPHHX aTak
BUMarae IiJBUIIEHHS HWMOBIPHOCTI BHSBJIEHHS HOBHX
KOMITTOTEPHHUX aTaK i 3HIKCHHSM 4acy pO3Ii3HABaHHA
O3HaK BiJIOMHX aTakK.

OOpoOka, peTenpHHMI  aHami3 Ta  CHHTE3
inpopmarii, 3i0paHoi 3 pecypciB Mepexi Internet
3a0e3meyyeThCcsl  3aCTOCYBaHHSM — METOZIB  KOHTEHT
Ta/abo excmpec-aHamizy, Oibmiomerpu4HOro Ta/abo
KJIACTEPHOTO aHajli3y, a TaKOoX eKCIEePTHHUX Ta/abo
CUTYyallifHIX METOIIB.

Po3poOka Mopeni 3aXuCTy KOPHOPATUBHHUX
MEpEeX 3 MOAYIEM KOJEKTUBHOTO 3aXHCTy Y BUIVISII
SMU, ™erogWkd BHABICHHA Ta  imeHTH(iKamii
KOMIT FOTEPHUX  aTak KOHTCHT-aHaJi3y
m100ankHOro iHGOpPMaLifHOTO MPOCTOPY Ta BiAMOBIIHA
im apxitektypa CBB 103BOJISTE CTBOPUTH OCHOBY IS
CHHTE3Y HaJiHHIX Ta BHCOKOIPOIYKTHBHUX
aNANTUBHUX  CUCTEM kibep3arpo3 i
CKOPOTUTH LIUKJT BUABJICHH KOMH'}OTCpHI/IX aTaK HOBOI'O

3acobamMu

BUABJICHHA

TIOKOJIIHHSL.
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CoJoseii Ogabra JleonigiBua

K.T.H., BUKiaaa4 kapeapu [TIItallM, orcid.org/0000-0001-8774-7243
Kuiscokuii nayionanvruil ynisepcumem 6yoisnuymea i apximexmypu, Kuig

CoJoBeii bornan AnaroJiiioBu4
crymeHt 4-ro kypey dakynsrery DEMI

Kuiscokuti nonimexnuunutl incmumym imeni Ieopsa Cikopckvoeo, Kuis

AHAJII3 METOJIIB OBPOBKH JAHUX OB’€KTIB BYAIBHUIITBA /11 MOJEJIENA
MAIIINMHOI'O HABYAHHA

Anomayia: 6 cmammi posenanyme RUMAHHA SUSHAYEHHA OiNbUl epexmugHo20 Memoody NepeuHHoi
00pOOKU OaHuX, 3I0PAHUX 0I5l BUBYEHHS 3AKOHOMIpHOCMEN MA N06Y008U MOOelell MAUUHHO20 HABYAHHS.
Obpani 3 HabOpy OaHUX 03HAKU NepesipeHi Ha NIONOPAOKOBAHICb HOPMANLHOMY PO3NOOLLY, Ol KONCHOT
O3HAKU BUBHAYEHI napamempu pos3nooily 00 1 nicis 06pobKu Memooamu: N02apu@pMIUHO20
nepemeopeHns, nepemeoperusim bokca-Koxcy, cmanoapmusayii ma macwimabyeanns na iopisky [0, 1].
3pobneno 6ucHogku wodo Oinbu epekmusHozo Mmemody. Bci pospaxynku npogedeno QyHKyiamu
bibniomex mosu npoepamysanns Phyton.

Kniouosi cnoea: memoou nepeunnoi o06podku oOanux, mamemamuyHe cnoodieanns, oucnepcis

6UNAOK0BOT 6eNUYUNI, MAWUHHE HAGYAHHA, NADAMEMPU PO3NOOITY.

Beryn
Perpeciiini Mopeni, SK IHCTPYMEHT MAalIMHHOTO
HaBYaHHI, HIAPOKO 3aCTOCOBYIOTHCS it
MPOTHO3YBaHHS TEHACHIIH 0OCATiB  OymiBEIHHOTO

BUPOOHMIITBA, aje 3 TMOSBOK Yy JOCTYI BEIHMKUX
o0csriB  maHWX 3i0paHWX 3 00’€KTiB OymiBHHIITBA
JIATYUKAMHU 94U OC3MIJIOTHUMHU araparaMy akTyaJbHICTh
3aCTOCYBaHHS METOMIB MANIMHHOTO HABYAHHS IS

BUSIBJICHHS ~ 3aKOHOMIPHOCTEH,  Kiactepuzamii  Ta
kiacuikamii 3i10paHIX JaHUX CTPIMKO 3pocTae [4].
Ane, skmo B 30upaHoMy HaOopi JaHHX

MOTPAIUISIIOTh «BHKHIW», SIKI HE € KOPEKTHHMHU a0o
3i0paHi JaHi He BIANOBITAIOTE BHMOTaM MOJEINI
MaIIMHHOTO HaBYaHHSA [1], TO 3acTocyBaHHS NaHUX 0Oe3
MIEPBUHHOI 00POOKH MOXeE 31I1CyBaTH MOJIEIb.

TakuM YMHOM BWHHKA€ HEOOXITHICTh MEPBHHHOL
00po0OKH 310paHUX JaHUX.

Mera

Metoro  pobotH € HaOLIBIT
e(EeKTUBHOTO METOLy TEepPBHHHOI 0OpOOKHM 3i0paHmX

BU3HAYCHHA

JMaHuX 00’€KTiB OyIiBHHUIITBA JJII MOJIENEH MAalTMHHOTO
HaBYaHHS. [ OIHKYM e(EKTHBHOCTI METOMIB OyaeMo
BHKOPHCTOBYBATH  HOPMAaNbHUN  po3monmiia, TOOTO
PO3MOIT TpU SIKOMY MaTeMaTudHe crofiBaHHS p=0 Ta
JCTIepCis BHUIAAKoBOi BemuuuHU o=1 [1]. B amami3
BKITFOYUMO METOIU: JIOTapU(PMIYHOTO IEePETBOPCHHS,
TIEPETBOPEHHS Bokca-Kokcy; CTaHIapTHU3AaIlil;
MacutaOyBaHHs Ha Biapisky [0, 1].
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OcHoBHA YacTHHA

Buxonaemo gocmimkenHs Ha manux «Residential-
Building-Data-Set» 3 6aHky JaHuUX JAJsi MAIIMHHOTO
HaBuaHHt — «UCIl». Habip mammx Bkimogae 30 o3HaK
cepell SIKMX €: «3arajpHa IUIoma Miajnorm» (nasni

«03.1»);  «pO3paxyHKOBi BHUTpaTd Ha  I[I0YATOK
OymiBHHAIITBaY («03.2»), «TPUBANICTh OYIIBHHUIITBAY
(«O3.3»). BusHauenHi JaHi  MiJANOPSAKOBYIOTHCS
HOPMAaJIbHOMY PO3MOMAIIY 3a KPUTEPIEM Y3TOPKCHHS
Mipcona( ;(2 )]

— |=327.17,0=563 63
0.002
.00 4} r

T T T
alaTalal [~uTalsl BN

— =303.70,0=316.37

y T T
laTalsl o TuTalnl AN INNN

0.002
0.001

0.000 T " T T T T T

o LAl 1000 Is00  JO00  JS00  3NA0  3SO0
0.004 — (=432 79,0=878.51
0.002 -/‘
0.000 L'

D 1000 2000 3000 4000 5000 60D

Pucyrnox 3 — Po3nooin osnax «03.1», «03.2», «03.3» do
nepeunoi 0opooKu.

linpHicT poO3MOIUTy KOXHOI O3HaKM Ta HOro
rmapaMeTpy 3ampoloHOBaHAa Ha puc. l: MaremMarwyHi
criofiBaHHs 3MimieHo Bix 0 BmpaBo, AMCIIEIICisS 3HAYHO
BIPi3HSETBCS Big 1, IO CBIAYUTE TPO 3HAYHE
BIIXWJIEHHS 310paHuX JaHUX BIX
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cepennboro.lIpoBeneMo TepBHHHY OOpOOKY O3HAK
«03.1», «03.2», «03.3» MeTogaMH:

e JlorapudmivuHoro nepeTBOpeHHs 3a (HOpPMYIO0

1)

x, = In(x,), @

e X; — eNeMEHT BXI1IHOT IOCJIITOBHICTI

(i=1,2,...,]).

e Tpancdopmarii bokca-Koxkcy 3a popmymoro (2)

X —1

A
In(x;),A=0

ne A - BXiZHHX MapaMeTp, IO BH3HA4Yae€ OKpeMi
Bunaaku hopmyiu (2) [3].

A#=0

Xi(2) = (2)

e Cranmaptu3saiii 3a popmysoro (3)

X

X == (3)
O

I
1 .
ae u== E X; -cepenHpoapudpmMeTHIHEe BHOIpKY;
i=1

L

I
| Z (x; - ,u)2 - CTaHIapTHE BiIXHICHHS.

i=1

e Macmra0OyBanust Ha Bigpisky [0, 1] 3a
dopmyioro (4)
_ X; —min(X) @
" max(X)-min(X)'
ae  min(X),max(X) - ¢yHKOii BU3HAYCHHS
MIHIMQJIBHOTO 1 MAaKCHMAaJbHOTO 3HAY€Hb BXIIHOI
MOCITIJOBHOCTI.

[MapameTrpn po3nopiny iMOBIpHOCTEH IS KOKHOL

osHaku «03.1», «03.2», «03.3» micis 00poOku
npezicTaBieHi B Ta0.1.
— =-0.00,0=1.00
1
o T T T T
n ] Fil B a 1n 1
— (=0.00,0=1.00
0.5
0.0 L . . ; ; - :
a =3 = 0 bl A 4 2 ilil
—_— =0.00,0=1.00
2
/) -
D T — T T T T T T T
-1 0 1 2 3 4 5 6

Pucynox 4 — Posnodin o3uax «03.1», «03.2», «03.3»nicisn
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cmanoapmusayii.

inpHiCTh PO3NOALTY JUISI METOLY CTaHIapTU3ALIl
3alpoNoOHOBaHO Ha puc.2. Po3paxyHKH BHUKOHAHO
dynxuismu: boxcox(); log(); scale(); fit_transform()
MOBH nporpamysanus Phyton [2].

Tabnuya 1 — llapamempu po3nodinie o3nak «03.1», «03.2»,
«03.3» nicnsa 06pooKu

Metoa o6podku | «03.1» «03.2» | «03.3»
Jlorapudmiune p=5.04 p=5.04 | p=3.52
TIEPETBOPEHHS 6=1.26 0=1.01 | =245
TparchopMaris p=5.48 p=8.51 | p=1.81
Boxkca-Kokcy 6=1.46 06=2.32 | =0.67
CTaHIapTU3AIiA p=0 p=0 p=0
=1 =1 =1
MacmTaOyBaHHS pu=0.04 p=0.09 | u=0.08
Ha Bimpisky [0, 1] | 6=0.08 0=0.09 | 6=0.17
BucHoBok

3 omsiay Ha OTpUMaHi pesynbratd B TaOm. |1
mapaMeTpyd PpO3MOAUTY BIiANIOBIAAIOTE HOPMAIBHOMY
(un=0 Ta o©=1) TIABKK I METONY CTaHIAPTHU3AIIl,
3BiICH MOXXHA 3pOOUTH BHCHOBOK, IIOAO €(EKTUBHOCTI
OBOTO METOAY IIePBHHHOI OOpPOOKHM IaHWX 00 €KTiB
OynmiBHMIITBA. BapTo 3a3HAUUTH, SKIIO BXIJHI JaHHI HE
HIATOPSAAKOBYIOTHCS HOPMAIHHOMY PO3IOLIY, TO METOJ
CTaH/AapTH3allii 3aCTOCOBYBAaTH HEIOLILHO 1 BapToO
PO3DITHYTH METOJ MAacCIITaOyBaHHsS, IJIs SKOTO Oyiu
OTpUMaHI 3Ha4YeHHs MapaMeTpiB PO3NOALTY ONU3BKI 1O
HOPMAJILHOTO.
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Typuaninosa Jlronmuia IBaniBua
K.T.H., foneHT kapenpu [TIItalIM

Kuiscokuti nayionanshitl ynieepcumem Oyoienuymsa i apximexkmypu, Kuis

Crbonya CesiTocaas IropoBuy
CTYICHT apXiTeKTypHOTO (aKyIBTETy

Kuiscokuti nayionansnuil yHisepcumem 6yoisnuymea i apximexmypu, Kuisg

TEOPIA ®IT'YP IOCTIMHOI IIMPUHHU TA IIEPEBAT'M iX BUKOPUCTAHHS B
APXITEKTYPHOMY ITPOEKTYBAHHI

Anomayia: mema Odocnioumu nepeeazu 6UKOPUCANHA eracmugocmeli mpuxkymuuxa Peno 6 eomuunii
apyi Hao BUKOPUCMAHHAM HANIBKPY2NOi apKu 6 pPOMAHCHLKIU apximexkmypi. Jocrioxceno memoou

nooyoosu @icyp NOCMIIHOI WUPUHU,

eracmusocmi yux izyp ma MONMCIUBOCMI NPAKMUYHOO0

3acmocysanna yux eiacmueocmeii 8 cyuacnux eanyssax. Haeedeno npuxnaou euxopucmaunsa gopmu
mpuxymuuxa Peno 6 apximexmypi 6 nianax ma pospisax.

Knrouoei cnoea: ¢hicypa; wiupuna; mpuxkymuuk; apximekmypa; 20muKa; nepeeaza; nepepo3nooin

Beryn

KpuBa mocTiiiHOT IIMPHHM - Lie IUIOCKa OIyKJa
KpHBa, IOWPHHA $KOI IOCTifHA 1 BU3HAYAETHCS SIK
BIICTAHP MIX OyIb-SIKHMH JIBOMa IapaJicIbHUMHU
NPSMUMH, KOKHAa 3 SIKHX Ma€ OAHY TOYKY CIIBHOTO
JOTHKY 3 KpHBOIO. HalipocTimuMu Ta HalBIZOMIIITUME
KPHMBUMHU MOCTIHHOT IIMPUHHU € KOJIO Ta TPHKYTHUK Pero
(Puc.1), Ha3zBa sKOro TOXOIUTH BiJ Mpi3BHIIA
HIMEIBKOro imkeHepa Ta Maremarnka Opanna Pero
(1829-1905), sikuii Brepiiie JOBIB CTATICTh MIUPHUHU €T
¢birypu i BAKOPUCTOBYBaB ii y CBOIX BUHAXO/1aX.

Pucynox 1 — Ilobyooea mpuxymuuxa Peno

Buau ¢iryp nocriiiHoi mupunm, ix
no0y1oBa, BJIACTUBOCTI

Sxmo moOyayBarm TpU Koda pajaiycoM a 3
LEHTPaMH Yy BEpIIMHAX IMPABUJILHOTO TPUKYTHHKA 31
CTOPOHOIO @, TO JIiHiS MEPeTHHY LHX KiJ YTBOPIOE
KpHUBOJIHIHHUN TpUKyTHHK (Puc.1), B sikomy a- mmupuHa
uiei ¢irypu. DPpaHIy3pKH acTPOHOM 1 MaTeMaTHK
K.bap6’e y 1860 pomi m0BiB, mo Oyab-sfika KpuBa
nocTiiiHol MMpHUHY a Mae 1oBxuHY 7a. Kpim Toro, Oymo
JIOBEJICHO, IO Oyab-sika (irypa cranoi MIMPHHH, sIKa €
BIMCaHAa y KBaJpaT 31 CTOPOHOIO a, MOXKE 00epTaTHCh y
HBOMY TAKUM YHMHOM, 110 Oy/ie TOPKAaTHCh 10 BCiX HOro
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cropiu ogHo4acHo (Puc.2).

=

A J

Pucynox 2 — Obepmanns Tpuxymuuxa Peno y keaopami

3acrocyBaHHs (Qiryp nocriiiHoOi INMPUHHA

HesBryaitHa ¢opma ¢iryp mocTiiHOI MIUPUHU
Hajae Oararo mepeBar NpH BHKOPUCTaHHI y 0ararbox
rajny3sx. BiacTHBOCTI KpPWBOMNIHIHHOTO TPHKYTHHKA
BUKOPHUCTaHI B KYJIQYKOBHX 1 rpeiiepHUX MexaHi3mMax
(Puc.3), B pOoTOpHO-TIOPIITHEBOMY ABWTYHI BaHkens, B
JpWIT, 10 J03BOJisiEe (hpe3epyBaTH Maibke KBaapaTHi
OTBODH.

Pucynok 3 — 3acmocysanna mpuxymnuxa Peno y
epeliheprnomy mexanizmi

Kotkn, mo marote B mepepizi Oymp-siky ¢irypy
cTaysoi IIUPUHU, MOXYTh OYTH BHUKOPHUCTaHI JUIA
MIPSMOJTIHITHOTO TepeMillleHHs BaHTaXy Ha IUIOCKIH
MACTaBII 1O KOTKaxXx. BHWKOpHCTaHHA MPaBHIBHUX
OaraTokyTHHUKIB Peno 3 HemapHOIO KUTBKICTIO BEPIIUH
MOXHa MO0aYUTH HA NPHKIAAI OPUTAHCHKUX MOHET
HomiHatom 20 Ta 50 meHHi, moO MawTh GopMy
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MpaBUIBHOTO ceMuKyTHUKa Penmo (Puc.4). Taxox Oymas-
sika (pirypa mocTiifHO1 IUPHUHU MOXKe OyTH TPaBUIHHOIO
BIINIOBIJ/IF0 Ha MHUTaHHSA, sSKOi (QopMu MOxe OyTH
KPHIIIKa JJIs KaHaJIi3aliiHOro JIIOKa.

Pucynox 4 — 6pumancoxi monemu nominaiom 20 ma 50 nenni
¥ Ghopmi npasunvrozo cemuxymuuka Peno

3acTocyBaHHs BJIaCTHBOCTEH TPUKYTHHKA
Pesio B apxitekTypi

B apxitektypi  TpukytHuk  Pemo  wacro
3ycTpidaeTbess y (opmi BiKOH B TOTHYHUX coOoOpax,
HanpuKiIan: B codopi cesaroro baBoHa, y IIepKBi CBATOTO
Muxaiina B I'enri, cobopi Ilapuspkoi boromarepi ta B
uepkBi boromarepi B Bprorre. Cepen HaliBimoMimmmx
CIIOPY., IO MAlOTh Y IDTaHi popMy TpUKyTHHKA Pero, €
103-metpoBa Bexa KembHCEKHI TPUKYTHHK, TeleOamra
Konbcepona B Bapcenoni (Puc.5) ta aynutopist Kpecre
MaccaqyceTchbKOro TEXHOIOTI9HOTO iHCTHTYTY (Prc.6).

Pucynox 6 - Ayoumopis Kpecee Maccawycemcvkozo
MExXHON02TYHO20 ITHCMUmMyny
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BucHoBkn

Ha BigMiHy Bi pOMaHCBKMX CIOpYH, TOTHYHI
BIIPI3HSUTUCS ~ JIETKICTIO,  BHCOTOIO,  IPOCTOPUMH
MIPUMIMICHHSIMH, IMUPOKUMHU HPOIHOTAMH Ta OLTBITUMH
BikHaMu. /[l JOBeNEHHs TIepeBard BUKOPHUCTAHHS
apKH, B OCHOBI SIKOT JIGKHUTh (opMa TPUKyTHUKA Pero,
HaJl POMAHCHKOIO HAMIBKPYIVIOK apKOI, PO3MISTHEMO
CIpOIeHY 3amady. Maemo [Bi CTIHKH apKH, IIo
MOEHYIOThCS B Toulli A. Ha Hel nie BepTukanbHa cuia
F, mo mepenaeTscs B3OOBXK CTIHOK i IMOTIM Ha iX OMOpH.
Cua mae n1Bi ckianoBi — Fx ta Fy. [TozHagmMo KyT Mixk
CTIHKOIO 1 TOPH30HTAILTIO . PO3IIsTHEMO NTHIIIEe BUMAI0K 3
JIBOIO CTIHKOIO, aJDKE PO3PaxXyHKH iIEHTHYHI U1 000X
CTiHOK.

Tomi F1x = F1* cos ; Fly = F1* sin.

______ Coemeee

1y

Pucyrnox 7 — Cxema nepepo3nodiny cuiu 6300824 CMIHOK apKu

i onop
OTXe, YMM MEHIIe KyT MDK CTiHKOIO 1
TOPU30HTAJUII0, TUM OlbIlIa FOPU30OHTANIbHA CKJIA/IOBA,
mo Jjgae  Oumplimit  posmip, POMaHChKi
apXiTeKTypi TacUTbCS 3aBASKH IIUPOKAM MAacHBHHM

BOXKMM CTiHaM, BIJIICYTHOCTI BIKOH Ta HE3HAYHUM

KU B

MpoJIbOTaM. BHKOpHCTaHHs OUIBIIOT0 KyTa B OCHOBI
TOTUYHOI apKH J03BOJSIE 3MEHIIUTH PO3Iip, OTXKE i
IIAPUHY CTiH, 30UIBIIMTH INUPUHY Ta BHUCOTY
MIPOJIbOTIB.

Cnucok Jiteparypu
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Mixaiisienko Bikrop MedoaiitoBuu

JI.T.H., 3aBigyBau kadenpu [TIIrallM, orcid.org/0000-0002-9573-9873
Kuiscokuii nayionansnuil yHisepcumem 6yoisnuymea i apximexmypu, Kuisg

TepeiikoBcbka Jlroamuiaa OuiekciiBHA

K.T.H., motienT kadempu [TIITallM, orcid.org/0000-0002-8830-0790
Kuiscokuti nayionanvrnuil ynisepcumem 6yoignuymea i apximexmypu, Kuis

OIIHKA E®EKTUBHOCTI HEUPOMEPEXXEBUX MOJEJIENA, TIPU3HAUEHUX
JIJISA PO3II3HABAHHS EMOIIIA JIUKTOPA

Anomayis: cmamms npucesuena pospobyi 3acobieé po3NiZHABAHHA eMOYIIHO20 CMAaHy OUKMOpA.
Ilokasana nepcnexmugHicmy BUKOPUCTNAHHA HEUPOHHUX Mepedc Osl aHanizy hikcosanux gpazmenmis
20110c08020 cuenany. Bemanosneno neobxionicms adanmayii eudy i napamempis Hetipocemegoii mooerni
00 YMO8 3a80aHHs PO3NI3HABANHHS eMoyill no 2010cy. B pe3yriomami npogedenux 00caiodiceHb po3podieHo
KOHYenyito oyinku eghekmueHoCmi Heupomepedicesux mMooenetl, npusHadyeHux O1s po3Ni3HABAHHSA eMOYill
oukmopa. Buxopucmanus 3anpononmosanoi KoHyenyii 3abe3neyye MOMCIUGICMb POPOOKU MemOody
BUZHAYEHHS HAUOLIbUL eheKMUBHOI apXimeKmypu Heupomepelcesol Mooeii.

Kniouogi cnosa: emouyia; oukmop; neitponna mepesica; egpeKmuenicmo; po3nizHaA6aAHHA .

Beryn

CBIiTOBUIl  JIOCBIJX
i

CTBOpEHHSI  iH(pOpMaLiHHUX
CHCTEM 3arajJbHOrO CHeLiaIbHOTO  TPU3HAYCHHS
CBITYUTH TPO Te, IO TeHACHLIT iX PO3BUTKY OB’ s3aHi 3
Ppo3poOKor0 3acO0iB pO3Mi3HABAHHS €MOIIMHOTO CTaHYy.

Tak, Bimomi Bhanmi cnpoOM 3acTOCYBaHHsS MOAIOHHX

3aco0iB B cHCTeMax pO3Ii3HABaHHA BIUIMBY Ha
MiACBIIOMICTS B  MYJABTUMENIHHUX ITOBIIOMIICHHSIX
3aco0iB  MacoBoi  iHpopmaiii  Opu  BeAEHHI

iHpOpMaIIHHUX BilH, UIS JIarHOCTYBAaHHS ICHXIYHUX
3aXBOPIOBaHb, 3 METOI0 BH3HAYECHHS BPaKEHb KIII€HTIB
BiJI HOBOI MpPOXYKIii, B iHAyCTpii po3Bar i B cucremax
YIPaBJIiHH PO3YMHUM OyauHKOM. KpiM TOro, BUKJIHKAE
iHTEepecC 3acToCyBaHHs 3ac00iB PO3Ii3HABaHHS EMOIliH B
cUCTEMaxX JUCTAHIUMHOI OCBITHM JUIS  ONTHUMI3ali
HaBYaJbHOTO HaBaHTaxeHHs. Came po3mi3HaBaHHS
eMOIlil  3aKJaJIcH0 B  OCHOBI  (DYHKIIOHYBaHHS
OUTBIIOCTI BIAOMHX CHCTEM pO3Ii3HABaHHA OpexHi
(momirpadis). OAHUM 3 OCHOBHUX HAMPSAMKIB PO3BUTKY
3ac00iB pO3ITi3HABaHHSA €MOIlil € 3aCTOCYBaHHS B HHUX
aHaJi3aTopiB TooCcy Jtoaunu [2, 3, 5].

3ayBa)KMMO, 1110 TEPCHEKTUBHICTh BUKOPHUCTAHHS
rOJIOCOBHX aHAJi3aTOpPiB TOSICHIOETHCS THUM, IO Ha
CBOTOJIHI aylio-3aco0M € HEBiJ'€MHOK YaCTHHOIO
OimpmiocTi BimoMHMX iHpOpMauiiHUX cucteM. Ilpm
IOMY OLIBIIICTE 3 0a3yroThCst Ha
HEHPOMEPEKEBUX MOJCNAX PpO3Mi3HABAHHS EMOII.
PazoM 3 THM, NpakTHYHHE MJOCBIA 1 pe3ynbTaTH
HAyKOBO-TIPUKNIAJAHUX poOiTr [2, 6] BkaszyloTh Ha
CYTT€BOI MoJepHizarii
aHaJi3aTOpIB B HANPSIMKY 3MEHIIEHHS PECypCOEMHOCTI,
30UIbLIEHHS TOYHOCTI PO3LIMPEHHSA

HUX

HEOOX1AHICTE TaKUX

po3mi3HaBaHHS,
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HOMCHKJIATYPU PO3Ii3HABAEMHUX EMOIIiH, CKOPOUCHHS
TEepMiHy pO3pOOKU Ta MiABHUINCHHS PiBHS aJanTamii 10
IHIIUX ~ YMOB  3aCTOCYBaHHS.  TakuM  YHHOM
O0OYMOBIIIOETBCS  HEOOXIJHICTH PO3POOKHM  KOHILIEIIIi
OLIHKK €(EeKTUBHOCTI O3HAYEHUX HEHpOMepemKeBUX
MoJiesiell, BaKJIMBOIO CKJIAJOBOI0 SIKOT € BHU3HAYCHHS
BIJITIOBITHUX MMOKa3HUKIB €(EKTUBHOCTI.

Mera
Po3pobka  koHuemnuii  OWIHKKM  e(EeKTUBHOCTI
HEHPOMEpPEKEBUX  MOJEINEH, NPU3HAYEHUX IS
pO3Mi3HaBaHHS €MOIIii AUKTOpA.
OcHoBHA yacTHHA
BimnpaBHUM  TyHKTOM  pO3pOOKH  KOHIISTIIIi
OIIHKA €(EKTUBHOCTI MOCIYKUIM 3arajabHOBIIOMI
METOAM MOOYIOBH HEWpOMEpeKeBUX aHaJi3aTopiB

rapaMeTpiB TEXHIYHUX CHCTEM, TeOpeTHYHa 0aza SKUX
obrpyrroBana [1, 4]. BiamoBimHO 10 3a3HaYCHHUX
TEOPETHYHUX HAIpPAIIOBaHb, MEPLUIMH €Tall BU3HAYCHHS
HelpoMepexeBoi apXiTeKTypH IOB’s3aHHH 3 BHOOpPOM
HalO1IbII e(heKTUBHOTO BHIY HEHpoMepekeBoi Mozedi
3 MHOXKHHH JIOTTYCTUMUX BH/IIB.

Just opMyBaHHS MHOXHHHU JOIYCTUMUX BHIIB
HeHpoMepex eBUX MoAeNeHd BHKOPHCTaHI TEOPETHYHI
pesynbratd [1, 4] i mani [2, 5] mpo cydacHi TOCSTHEHHS
B o00nacTi 3acTOCYBaHHS HEHPOHHHX MEpPEeX JUIA
po3mi3HaBaHHS TOJOCOBHUX CHTHANIB. BukopucraBmu
3a3HayeHi  pe3yabTaTdH,  C()OPMOBAaHO  MHOXKHHY
JOITyCTUMHX BHUAIB HEHPOMEPEKEBUX MOICNeH, 5Ky
MOXXHA MPEACTaBUTH 3a JOIIOMOTOIO BHpasy:

K:{kl'l k21 k31 k41 k5}1 (1)
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e K MHOXHHA  JOIYCTHMHX  BHIIB
HeHpoMepexeBux  Momenen;  k; JIBOILIIAPOBU I
nepcentpoH; K, - MIMOOKI HEHPOHHI Mepexi 3 MPSIMUM
PO3IOBCIO/DKEHHSIM CUTHAITY; Ks - 3ropTKOBI HeipoHHI
Mepexi; k, - pekypeHTHi HeiiponHi Mepexi Ty LSTM;
Ks - HefiponHi Mepesxi Tumy kaptn Koxonewa.

Jus po3paxyHKy HaWOUTBII e(GEeKTHBHOTO BHIY
HelipoMepexeBoi  MOZENi  BHUKOPHUCTaHI  HACTYIHI
BUpA3U:

L
NJ:ZQ|R|(k]) kJEK,jZl,J,Q|€Q, (2)
1=1
maX={N1,N2,..NJ }, (3)
Nj
ge J - KUIBKICTh  JIOIMYCTHMHUX  BHJIB
HelipoMepexeBux Mozenei; Nj - GpyHKIis epeKTHBHOCTI
JUIsL j-rO BHAY Hedipmepexesoi momeni; q = [0.1] -
BaroBuil koedinieHT l-ro kpurepito edpexruBHOCTI; K; - j-
uit BUI HeiipoMepexeBoi Mozeni; Q - MHOKHHA BaroBUX
rxoedimienTie; K MHOXWHA JIOIIYCTHMHUX BHIB
HelipoMepexeBux Mojenei; L - KUIBKICTh KpuTepiiB
edextuBHOCTI; R((K;) - 3HaueHHs 1-r0 KpHTEpirO MA j-TO
BUIly HEHpoMepexeBoi Moedi.

Takok Ha migcraBi C(HOPMOBaHMX BHMOT JIO
HelpoMepexeBoi  Mozei oo  0pH
po3Mi3HaBaHHI  €MOLIIHOTO JUKTOpa  Ha
(iKCOBaHUX IISIHKAX TOJIOCOBOTO CHTHANY 3HAYYIIN
KpuTepil epeKTUBHOCTI BU3HAYAIOTHCS:

BU3HAYCHO,
CTaHy

L4 Rl - MOJKJIMBICTIO HaBUaHHS Ha 3alTyMJICHUX

JIaHUX;

¢ R, -00'eMOM mam'siTi Ui HABYAHHS MEPEKI;
e Rj;-9acoMm HaBUaHHS MEPEXi;
e R, - TOUHICTIO pO3Mi3HABAHHS,
e Rs - 9acoM NpUAHATTS PillIeHHS;
¢ Rg- MOXIHUBICTIO €KCTPANIONIAILIi PEe3yIbTaTIB;
e R; - MOXIMBICTIO iHTepHperamnii BUXOLY Y
BUIISIIII IMOBIPHOCTI;

e Rg - ampoOoBaHICTIO B 3a7a9ax pO3IMi3HABaHHS
(ikcoBaHUX (pparMeHTIB TOJIOCOBOTO CUTHAIY.

VY nepuromy HaONMKEHHI PUKAHSTA PIBHOLIHHICT
ux kputepiis (q=0,125, 1=1...8).

3HayeHHs TIPEJCTaBICHMX B Tabn. 1 Kputepiis
e(EeKTUBHOCTI I KO)KHOTO BHAY HEHPOHHOI Mepexi
BH3HAYEHI EKCIIEPTHUM IUISIXOM 3 ypaxyBaHHIM JaHUX
[2, 4, 6].

Busznauenns i

3HaueHb MHOXUH K, R

JIO3BOJIMJIO PO3paxyBaTH (QYHKINIO €PEKTUBHOCTI IS
KOXHOTO 3 JIOIIYCTHMHUX BHUJIB HEHPOMEPEKEBUX

MOJIENCH.

Tabnuya 1 - 3nauenna nokazHuKie epekmugnocmi onsa
donycmumux euoie neiipomepercesux mooenei
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Kpurepiii Buj Heiipomepe:keBoi MoaeJi
e eKTHBHOCTI Ky k, ks Kq Ks
R: 1 1 1 0,8 0,5
R, 0,7 0,8 1 05 0,4
Rs 1 0,8 0,7 0,8 1
R4 1 1 1 0,9 0,5
Rs 1 0,9 0,9 0,8 1
Rs 1 1 1 1 0,9
R; 1 1 1 0,8 0,8
Rg 1 1 0,5 1 0,8
Hdust  pospaxyHkiB Bukopuctani Bupasu (1-3).
OtpuMaHi pe3y/bTaTH TaKoX MOKa3aHi B Ta0m. 1.
BucHoBku
B pe3ynbTari MIPOBEICHUX JTOCITIKCHD
po3po0IeHO0  KOHIEMINI0  OmIHKA  e()eKTUBHOCTI
HEHpOMEpeXeBUX  MOJENCH,  NPU3HAYCHHX  JUIA
po3mi3HaBaHHS ~ eMolid  JukTopa.  BukopucTaHHS

3aIPOIIOHOBAHOI KOHLENUii 3a0e3medye MOXKIUBICTD
pO3poOKH MeTOomy BHU3HAUCHHS HAHOUIBII e(pEeKTHBHOT
apXiTEeKTypH HEHpOMepexKeBoi MOAIEI.
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TepeiikoBcbkuii OJier IropeBn4
crynenrt, orcid.org/0000-0001-5045-0163

HTY «Kuiscokuii nonimexuiunui incmumym imeni leops Cikopcvkozon, Kuis

APXITEKTYPA CACTEMM BIOMETPUYHOI AYTEHTU®IKAILIII HA OCHOBI
305PA’KEHHS BYIITHOI PAKOBUHHA

Anomayia: cmamms
KOpucmyeauis

npucesidena

iHGopmayitinux  cucmem.

600CKOHANCHHIO
Toxazana

aymenmuixayii
biomempuunux — cucmem

cucmem  OiomempuyHoOi
nepcneKmusHicmo

aymenmugixayii Ha ocHo8i 306pasicenHs 8yYWHOI pakogunu. OOTPYHMOBAHA HEeOOXIOHICb CNIBBIOHECEeHHS

nepuio2o emany 00CHiONHceHb 3 po3poOKoI0 apximekmypu maxoi cucmemu. B pesynomami nposedenux
docnioxcensv 3 suxopucmannam mosu mooemosanusi UML nobyodosani 06azosi diacpamu, wo onucyoms

apximexmypy. Busnaueno, wo nepcnekmugu nooansuiux 00CHiodiCeHb NOAAAIOMb 8 CHEOPEHHi MOOeni

PO3Ni3HasanHa ma ii npocpamuii peanizayii.

Knwouosi cnoea: apximexkmypa cucmemu; GywiHa pPAKoGUHA; HEUPOHHA Mepejca; Oiomempuuna

aymenmudixayis.

Beryn

Ha cporogui omHuUM i3 HaWOUIBII Cy4acHHX
MAXOMIB OO TMJBUIICHHS e(QeKTUBHOCTI CHCTEMH
PO3MEXyBaHHS TPaB JOCTYIYy € 3aCTOCYBAaHHS 3ac00iB
6iomerpuuHoi ayreHTHdikamii kopuctysauis [1, 6]. Lle
MOSICHIOETHCS THM, 1110 TpamuIiiHi 3aco0mn
ayreHTH(]iKamii, MO0 BUKOPHUCTOBYIOTh
MapoJibHI [1aHi, HE BIAMOBINAIOTH CYYaCHHMM BHUMOTaM
HAAIWHOCTI, 3aXUINEHOCTI Ta epronomiuHocti. Ha
BiIMiHY BiJl HBOTO OIOMETPHWYHI O3HAKH IFONWHH, IO
JIeKaTh OCHOBI OGloMeTpUUHHUX CUCTEM

CHMBOJIBHI

B
ayTeHTH(]iKaIii, BaXKO MAPOOUTH Ta HEMOMKIIUBO
BTPAaTHTH, BKpacTH abo Iepenatd B KOPUCTYBAaHHS
iHmi# ocobi. B 3arampHOMY BHIIQAKy cXema
(YHKIIOHYBaHHsI cUCTeM OioMeTpHYHOT ayTeHTUdiKaii
MOJSIra€  y  3YMTYBaHHI CEHCOpaMU OiOMETPUIHHUX
mapaMeTpiB Ta TONANBIIINA mojadi X mpouecopy, KU
¢bikcye XapakTepHi pPHCH, BIAKHIAIO4H BCi
KOMITOHEHTH [2, 3]. O06pobiena CYKYIHICTh
OGioMeTpUYHMX MapameTpiB 30epiraeTscst B 0a3i TaHHUX
y BUDDLIAI OlomMeTpu4HOro Kiroda. B mopansmomy
JIAHUHA K04 BUKOPUCTOBYETHCS Ul  TOPIBHSHHS 3
BXiJHUM 00pazoM. Ha oCHOBI pe3ynbTariB MOPIBHAHHA
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(dopMyeTbcsl  BHCHOBOK  IIPO  JIETITUMHICTH  4YH
HEJIETITUMHICTh KOPHCTYyBaya.
AHamiz  cy4acHMX  CHCTeM  OiomeTpuuHO{

ayreHTH(]iKalii BKa3ye Ha Te, MO B OUIBIIOCTI 3 HUX B
AKOCTI ~ OIOMETPHYHOTO KJII0Ya BHKOPHUCTOBYIOTHCS
TeOMETPHYHI TapaMeTpu pyk abo ByX, KiaBiaTypHHUIl
TEOMETPUYHI ~ MapaMeTpu  PYKONHCHHUX
CHUMBOJIIB KOPHUCTYBa4a, MaJlOHOK KPOBOHOCHHUX CYy/IUH

MOYepK,
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Ha pykax a00 IOBEPXHI OYHOIO JHA, TOJOC, MAlFOHOK
OIKIPHUX TIOKPUBIB TAJBIIIB KOPUCTYBa4a (BiXOUTKH
NaiblliB), a TaKOK TIEOMETPHYHI MapaMeTpu Tijia
mroauHu. [Ipy 1bOMY 3 TOYKHM 30Dy BiJICYTHOCTI BILIMBY
moOIYHAX (PaKTOPiB, IHTEPEC BUKIUKAIOTH OiOMETpUYHI
cucteMu ayTeHTH(iKarii
BYIIHOI PakOBMHH. 3a3HauUMO, 110 B AaHOMY BHIAJKY
mig moOIiYHUME (DaKTOpaMH PO3YMIIOTH €MOIlil, CTaH

3[IOPOB'S Ta OJIST JIFOMHH.

Ha OCHOBI 300pa)KeHHs

3aranpHONPUHHATO TMOB’S3yBaTW MEPUIMHA  eTal
CTBOPEHHS CHCTeM OiOMEeTpHYHOi ayTeHTH]ikamii 3
po3poOkor0 X  apXiTeKTypu, IO
AKTyaJIbHICTh TEMAaTUKHU JAHOTO MOCIiKeHHS [4, 5].

Meta

1  BH3Ha4ae

Po3poOka apXiTeKTypud CHCTEMH O0iOMETPUYHOL
imeHTHdiKamii OCHOBi  300pakKeHHsI  BYIIHOT
PaKOBHHHU.

Ha

OcHOBHA YacTHHA

BingmoBimHo 10 cydacHMX TeHJEHLi B oOmacti
po3poOKku iHQOpPMALIHHUX CUCTEM, TIPU CTBOPEHHI i
apxitektypu Bukopuctano Moy Unified Modeling

Language (UML). 3a3Haummo, @O TEXHOJOTIA
BukopuctanHst UML nepenbadae po3poOKy sSK MiHIMYM
ne'sitm giarpam [4,6]. Ha mepmomy  erami
JOCHI/DKeHHST 1oOynoBaHO Tpu 0a3o0Bi  Jiarpamu:

MAKETiB, MPEIEICHTIB Ta KOMIIOHCHTIB.
Jliarpama makeTiB moka3ana Ha puc. 1. Ha
BKa3aHiil fiarpami BijoOpa>keHO MaKeTH Ta IiMaKeTH, 3

AKUX CKJIAJA€ThCA CHUCTEMA BHUABJIICHHA: JACTEKTOP

MakeT, M0 CIHIiBBIIHOCUTHCA 3 PEECTpAIliclo Ta



VYupasaigas po3suTkoM TexHosori 2020

30epeKeHHSIM JaHUX B CHUCTEMi; PO3IMi3HaBay — IAKeT,
10 BIiATIOBiZIa€ 3a aHaNi3 Ta PO3Ii3HABAHHS BBEICHOTO

300pakeHHs,  aAMiHICTpaTopa —  MakKer, IO
CHIBBITHOCHUTHCS 3 YIPABIIHHAM CHCTEMOIO.
18
LetexTop PosnizHaBay Anmitictaptop
i Kopuctysay
Cercop dinbTpaTop pucTy
3anucysay Knacudikatop Curnanisatop

Pucynox 1 — Jiaecpama naxemis

Ha puc. 2. 3006pakeHo giarpamy npeueaeHTis. [Ipu
moOyIoBi Ii€i miarpaMu BpaxoBaHO, IO IO ii CKIamxy
Bxoquth 3 aktopu: «Cencopy, «Knacudikaropy,
«Anminictpatop». [lpu npomy axtopu «CeHcop» Ta
«Kmacudixarop» HEeOoOXiHi JUTS OTpUMaHHS
300pakeHHS BYIIHOI PAaKOBHHH, HOTO 0OpOOKH,
pO3Mi3HaBaHHA Ta CHCHANI3ALI0 TPO  PE3yIbTaTH
po3mi3HaBaHHA. AKTOp «AIMIHICTpPAaTOp» € IIIOYOI0
0C000¥0, 110 B3aEMO/II€ 3 CHCTEMOIO PO3ITi3HABAHHS.

/%? T
AnMiHICTpaTO
- RN

3aJaTH NapaMeTpPH BBOIY

3amaTH mapaMeTpH
po3MizHaBaHHA

-
/ PeecTpanis

\

-

OB6pobxa 300paxeHHA

Cencop

CHTHATi3yBaTH

Knacudikatop

Pucyrnok 2 — [liaepama npeyedenmis

Jiarpama KOMIIOHEHTIB CHCTEMH pO3ITi3HaBaHHS,
IO CKJIANAETBCS 13 Tpbox MoxymiB  «Detector»,
«Processing» Tta «CNNy», mpeacraBieHa Ha puc. 3.
Bxazani Mmoxmyni BU3Ha4aloTh iHTepdeiic OTpUMaHHS
BiZICKAHOBAaHOTO 300pakeHHs1 ByXa, HOro oOpoOKy Ta
po3mi3HaBaHHS 0COOH, SKi HANEKHUTh 300pa’KeHHS.
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% Detector

\
\
\

\
/

\ £
% Processing

Pucynox 3 — Jiacpama komnonenmis

BucHoBku
B pe3yabTari MIPOBEICHUX JIOCTIJKEHb
pO3pOOIIEHO  apXiTEeKTypy CHCTEMH OiOMETpUYHOI
imeHTHdikamii Ha  OCHOBI 300pakeHHS  BYIIHOI

paxkoBHHH, 110 3a0e3reuye MiIIPYHTS ISl CTBOPEHHS
MOJIeIi pO3IMi3HABaHHSA Ta BIAMOBIIHOTO MPOTPAMHOTO
3a0e3meYeHHs.
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B CUCTEME
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TepentneB Onexcanap OJiekcaHAPOBUY
I.T.H., npodecop kadeapu [TIIralIM

Kuiscokuii nayionanvruil ynisepcumem 6yoienuymea ma apximexmypu, Kuig

bagaina Osena IBaniBHa
K.T.H., foneHT kadenpu ITIITalIM

Kuiscokuii nayionansruil ynisepcumem 6yoisHuymea ma apximexmypu, Kuis

Beskiybenko Ipuna CepriiBHa
K.T.H., foneHT kapenpu [TTItallM

Kuiscoruii nayionanvruil ynisepcumem 6yoisnuymea ma apximexmypu, Kuig

PO3POBKA ABTOMATHU30BAHOI CUCTEMMU YIIPABJIIHHS,
MOHITOPUHI'Y EKCILTYATAILIIMHUX BUTPAT BYJIIBEJILHOI'O OB’€EKTY

Anomayia: po3pobka opienmogana Ha nobyoos8y cucmemu mooeiel ma peanizayito QyHKyii oyiHIBAHHS
OYIKY8AHUX eKCHIyamayiunux sumpam 0yo0ieenbHo20 00’ €kmy 8 yMO8axX Heno6HOI BUSHAYEHOCMI OAHUX,
wo GIONoGioae peanbHUM YMO6AM eKCHAyamayii 6 pi3Hux CcumyayiiHux YMOGax NpOeKmy6aHHs,
oyoieHuymea ma excniayamayii. Pospobneno Oepeeo npuiinamms piwens. Ilpoepamuuii  npooykm
CMBOPeHo 3a OONOMO2010 IMNEPAMUBHOL NAPAOUSMU NPOSPAMYBAHHSL.

Knrouosi cnosa:

ingpopmauinna cucmema;

Oiznec-npouec; iHgopmayiiine Mmooenio6anns 6

0yoienuymei; 0epeso npuitnamms piuiens; 3axucm OaHux.

Beryn

Croromgai B dYac ypOanizamii Ta mrobamizamii
TOCTPO TOCTae TpobiaeMa 3 YHPaBIiHHA 4YacoM,
30epEeKEHHSIM ~ BEJIMKOT  KUIBKOCTI  CTPYKTYpOBaHHX
JIAHUX, SIKICHUIM BHKODHCTaHHSIM B)XE€ HAKOIMYEHOI
iHpopMariitHOi 0a3u, 3aCTOCYBaHHSAM METOINIB, sKi O
JTO3BOJIMJIM  MOJIEIOBATH Oi3HEC-TIPOIleCH B YMOBax
HEMOBHOT BU3HAYEHOCTI JaHMX 1 B TOW e dac
MiHiMi3yBaTH TpymoButparu. Lleit ¢akT 3mymye ycix,
XTO OyHb-KMM YHHOM TIOB'S3aHUH 3 iH(OpMAamiiHUMH
TEXHOJIOTISIMU, BXKMBATH 3aXOJiB IIOA0 MOIIYKY HOBHX
METOMiB JUIA Bimbopy, 30epiraHHsA, COPTYBaHHS,
00poOKkm Ta  BHKOpHcTaHHS  iHpopmamii.  Jnsa
JOCSITHEHHS! TaKHX LiJel pO3pOOIISIOTHCS 1iJIi CUCTEMH,
IO  JIO3BOJUSIFOTH ~ SIKICHO — OOpOOJSITH,  CHCTEMHO
BiOOpakaTH, yMiJO i €(QEKTHBHO 3aCTOCOBYBATH Ta
OTPUMYBATH SIKICHY aHaJiTUKy B KOHKPETHHX 00JIacTsX
JIFOJICHKOT TPYIOBOI AiSTIBHOCTI.

Meta po6oTn

Mertoro naHOi pPoOOTH € CTBOPEHHS IPOTOTHITY
iH(opMaLiitHOT TEXHOJIOTI], 0 CHpsSMOBaHA Ha TOLIYK
Ta OOIPYHTYBaHHS MUIAXIB 3HATTSA 200 3HWKEHHS BUIIE
HepepaxoBaHUX MpoOJeM 3a PaxyHOK YZOCKOHAJCHHS
MOXJIMBOCTEH NPOTHO3YBAHHS PE3YJIBTATIB NMPUHHATTA
BaroMHX pilleHb pI3HOTO PpiBHA Jeramizamii, 1o
BU3HAYAIOTHCS K HA MEPLIMX €Tanax XUTTEBOTO LHUKITY
00’€eKTa, TaK i B poIieci HOro eKcIlTyarartii.
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Buxkiax ocHOBHOTO marepiaJry

Ha cporopmimHiii [eHh MPOBigHI KOMMaHIi, IO
BHTOTOBILIIOTH Oy/miBeNbHI MaTepiand, BHpPoOH Ta ix
KOHCTPYKTHBHI €JIEMEHTH, HAJAlOTh EJICKTpOHHI 3D-
KaTaJord acOPTHMMEHTY CBOiX BUPOOIB, 1 1Ii BipTyasbHI
KOMIIOHEHTH  MOXYTb OyTH  BHUKOpDHCTaHI  IIpH
MOJICITIOBaHHI Oy/IiBelbHHX OO0’€KTIB, a TOYHImIEe IX
Bizyaunizanii, KOOpJHHalii eTamiB, KOHCTPYKTOPCBKHX
PO3paxyHKiB, TOCII/KCHHI XHTTEBOTO IHKIY, 1 TOMY
monione. [lopsam 3 muM ¢akToM BHHHKaE TOTpeda
LUIICHOTO TNPOEKTYBaHHS CHOPYAW, 1 BUKOPHCTaHHS
TEXHOJIOTI] YM METOMOJIOTii, IO 3MOXKE aBTOMAaTHYHO
peamizyBaTH 3MiHY BHXIOHHX JaHHX (PO3paxyHKH,
KpeCJeHHs, KOILITOpUCH, crneuudikamii, KaJleHIapHi
IIaHd poOiT) MpH 3MiHI MEBHUX MapaMeTpiB B CHCTEMI
MOJICITIOBaHHsT ~ OymiBenmbHOro  00’ekta.  HaiOimpmm
Cy4acHUM Ta €(pEeKTHBHUM IiJIXOIOM € BHUKOPHCTaHHS
BIM, six MeTomosorii BUPIMIEHHS MOCTABICHUX MMUTAHb.
TpuBumipHa mMonens OyaiBeabHOTO 00’€KTa OB’ I3aHa 3
iHpopmaniiiHoro 0a30l0 JaHMX, B SAKIH KOXKHOMY
€JIeMEeHTy MOJIeli MOXKHA TIPUCBOITH  JOJATKOBI
arpuOytu. OcoONUBICTIO € Te, MO cropyna (HaKTHIHO
MIPOEKTYETHCS K OJHE IIiJIE.

Jlna Hait6inpmoi ycmimaocTi Bukopuctanssa, BIM
CIi po3DIANaTH SIK KOMIUIEKCHY  iH(pOpMaIiitHy
MOJIeTIb, SKa JO3BONSIE B €IWHIA  iH(pOpMAamiKHIHI
CTPYKTYpi 3miHCHIOBaTH 30ip Ta KOMIUIEKCHY OOpOOKY
BCIX apXiTeKTypHO-KOHCTPYKTOPCHKUX, TEXHOJIOTIUHHX,
EeKOHOMIYHMX Ta IHIIMX pillleHb, IO CTOCYIOThCS
OymiBenmbHOro  00’€kTa Ta  #Horo  3B’s3KiB 3
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HaBKOJNMINHIMU cucTeMamu. Came B3a€MO3B’SI3KH 3
HaBKOJIMIITHIM TIPOCTOPOM € KITFOYOBUMHU B METOOJIOTI1
BIM, Ttak sk poOmsiTh T OUIBII JOCKOHAJIOK B
MIOPiBHSHHI 3 cUcTeMaMH ABTOMaTHU30BaHOTO
mpoektyBaHHa (mami — CAIIP). Xowa CAIIP i e
YaCTHHOIO METOOJIOTI] iHpOpMAaIiitHOTO MO/IeTIOBaHHS,
BCE X IX ONMHHWYHE BUKOPUCTAaHHA 0e3 CympoBOIY
IHIIIUX TIPOLIECiB Ta METO/IB — Hee(DeKTUBHUI BapiaHT B
cydacHOMY ypOaHi30BaHOMY CBIiTi. BukopucToByroUH
BIM TtexHomorii MO)XHa E€KOHOMHUTH 4Yac CTBOPEHHS
NIPOEKTY —d4ac peaii3amii MPOEKTy CKOPOUYYEThCS Ha
50% — 20% B nopiBHsHHI 3 CAIIP.

Crin Bimokpemutn nepeparu BIM-TexHomOTI#H Ha
CAIIP. Hmx4e HaBeieHI YOTHPH OCHOBHI 3 HUX.

1. Mopmeni ta 00’ektn ynpaniiaHi B BIM € He
mpocTo rpadivHUMHU aTpulyTamu, a iHdopMaii€eo, Ha
OCHOBI SIKOT MOXKHa PO3pPOOJISITH €Taly Ta CTBOPIOBATH
3B’S3KM MK 00’€kTamMH A X CHHXpOHI3amii Ta
B3a€MO3aMiHaX KOHKPETHHX TIOKa3HUKIB IIpH 3MiHi
BXIJIHUX JaHUX, YU JIOJaHHI B CHCTEMY CTOPOHHIX
arpuOyTiB, 00’€KTiB, crerudikaliii Ta IHIIAX TaHUX
JUIS, HANpHKIAA, MOJCpHI3amil CIopyad 9 3aMiHi ii
KOHCTPYKTOPCHKHX CKJIaJIOBUX B XOJi €KCILTyaTallii.

2. Merononoris BIM  no3Bojsie  aBTOMaTH4YHO
CTBOPIOBATH KPECIICHHs, KOINTOPHCH, Crenugikarii,
KaJCeHOapHI IUTaHH  poOIT, pPOOHWTH  PO3paxyHKH,
MOJICITIOBATU Tpadiku BUKOHAHHS poOiIT. L] MOKITUBICTE
HA/Ja€ MEPCOHANY, KU pO3poONse i BTUIIOE B XKUTTA
MIPOEKT, NMpUHAMAaTH HaWKpalli pilleHHS 3 ypaxyBaHHIM
yCiX HassBHUX JaHUX.

3. Indopmaniiina 6aza B BIM posnozinena Ha
pi3HI Tpymu i Ile Hagae MOXIHBICTh MPOCKTaHTaM
CIUIBHO BHUKOPHCTOBYBAaTH BCIO ICHYIOUY iH(OpMAIIio
BIIPOJORK OyMiBHUIITBA, EKCIUTyaTaiii Ta HaBiTh
3HeceHHs OymiBenmbHOrO 00°ekTy. MokiuBa 3MiHa
iHpopmarii, mpu npoMy BinOyBaeTbcs ii 3amiHa Ha
KO)KHOMY 3 PpIBHIB CTBOpeHHsI Tpoekty. lLle Mmoxke
BUKJIIOYATH CYO €KTHI TOIISIAM IIONO TPHHHATTS
pitreHs, MiHIMI3yBaTH BTpaTy iH(oOpMaIli Ta TOMIIKA
npu 1i nepenadi.

4. Meronmonoris  BIM  Hamae  MOXIHUBICTB
MOJIEITIOBATH 3MiHM B KOHCTPYKTHBHUX PIiIICHHSAX OyIIb-
SIKMX EJIEMCHTIB CIIOPYIH, TAaKOXK ICHYE MOJMIIUBICTh
MPOEKTYBaTH MepeoCHaIEeHHS OymiBmi HOBHUM
IHKeHepHUM  oOsasiHaHHsAM. OCHOBHOIO —II€pEBarolo
JAHOT METOJOJIOTIE € MOMJIMBICTh BIJICIIIKOBYBaTH
MTOTOYHHHN CcTaH 00’€KTY, CBOEYACHO MPHUIMATH 3aXONH 3
pecraBparii Ta Oimbmr  eQEeKTHBHO
ICHYI04i CTIIOpyIH.

OpHiero 3 Halikpanwx crnoco6is po3risHyTH BIM

€KCIULyaTyBaTH

K e(EeKTUBHY TEXHOJIOTII0 € BiTOOPa3UTH >KUTTEBUH
UK 00’exkTy OynmiBHMUTBA. JKUTTEBUM  IIMKIIOM
Ha3MBAIOTh YBECh MEpiOA ICHYBaHHS CIOPYIH, SKUH
MTOYMHAETHCA 31 300py iHpopMarii 11T MPOEeKTyBaHHS, a
3aKiHYy€eThCS 3HECEHHAM 00’exty. Came IOCIimKeHHS
BOr0 IIMKIYy 1 TOKJAJI0 II0YaToK cTBOpeHHs BIM-
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METOIOIOTII.
Mogenb KHUTTEBOTO IMHKIY 300paxkyioTh y (opmi
Koa, ©O0 B OCHOBy METONOJOTIi  3aKiajeHe

BUKOPUCTaHHS CHipalibHOI MoJei nmpoekTyBaHHs. Llei
Ccrocié Hama€e MOXIMBICTh, HE YEKAOUYM IIOBHOTO
3aBepIIeHHs poOiIT HAa OMHOMY 3 KPOKiB, IIEPEXOIUTH 10
iHImoro. 3BiCHO Bce OOYMOBJIGHO MEKaMH, 3a SIKUMHU
JI03BOJISIETBCS TIEPEXOUTH MK €TalaMH, ajie I cxeMma
Hajiae OUTBII MPOXYKTHBHI PE3YyNIbTAaTH B IMOPIBHAHHI 3i
CTaH/JapTHUMHU METOJaMH MOJIEIIOBAaHHS, KOJIH KOXKEH 3
eTamiB € pe3ylbTaToM 3aBEepIICHHS MONEePEeIHbOTO
(xackagHa MOJEINb IPOCKTYBAHHS).

BucHoBku

Jns manoi poGotu Oyimo oOpaHO 3araJbHOHAYKOBI
TPUHITMIKA TPOBEICHHS TOCIIIKCHb, (yHIAMEHTabHI
NOJIOKEHHST CHCTEMHOIO IIJXOAYy, TEOpPEeTHYHI Ta
METOAWYHI OCHOBH TeOpii MPUHHATTS pimieHb. Bkazari
BUIIE acleKTH 0yJI0 00paHO 3 TOYKHU 30Py HOBCAKACHHOT
aKTyaJbHOCTI mpoOnemu iHaHCcyBaHHS B Oy/IiBHUITBI.
3a [JOMOMOTOI0 3allPONOHOBAaHMX B JaHIH pPoOOTi
Mozeneid MokHa Oyge BUpIIIYBaTH HHTaHHS 3
BUKOPUCTAHHS MEBHUX BapiaHTIB i OTPHUMYBaTH SKICHY
AQHAJITUKY B PO3pi3i HaAHOINbII HWMOBIPHUX BUTpar B
MalOyTHIMT  ekcruryaramii  OymiBenb, KOHCTPYKIIH,
CIIOpYI.
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HTY «Kuiscvxuti nonimexniynuil incmumymy, Kuis

THTEJEKTYAJIbHA THOOPMAIIIMHA TEXHOJIOT'ISI
CUCTEMMU JIATHOCTUKHU TEXHIYHOI'O CTAHY OB €KTIB BYJAIBHULITBA

Anomayia: obcmedswcenus i OdiacHocmuKka MexHiuHO20 cmawy 0yoigens

oocsieacmvcst 3d PAXYHOK

3ACMOCYBAHHS PO3GUHYMUX THMEPAKMUBHUX 3aC00i8 83A€MOOIi, NIOMPUMKU KOPUCTY8AYI8 PI3HO20 DIGHS.

nio2omoeku. 30iNbUleHHs NOMYHCHOCMI cucmemu moxce Oymu 3abesneuene 3a paxyHoK 3ACHOCYBAMHSA
BIOKpUMOI apximekmypu i MOMCIUBOCMI MACUMAOYBAHHA cCUCMeEMU 3 NIOKIIOYEHHAM AK GIACHUX MAK i

308HIUHIX 3ACMOCYBAHb, OP2AHI3AYIT MOOYTbHOCII NPUKAAOHUX NPOSPAM, SHYUKOT NIOMPUMKU Heo OXIOHOT

KOH@i2ypayii, niompumku 8iOKpUMuUxX CMmanoapmis.

Kniouosi cnoea: newimki neipouni mepesiciy

2iopuoni  mepesxnci; inmenekmyanvni cucmemu

RiOmMpUMKU RPUTHAMM A PilleHb; 2eHemUYHI A1I20PUMMU; eKCHEPMHI cucmemu

Beryn

OcobmuBe Miclie B iHQOPMAIIITHAX TEXHOIOTIAX
MOCIIAIOTh IHTENIEKTYalbHI 1HQOpMAaIliiiHi MeTomu Ta
nopsiax 3
omepamisiMi  OJepKaHHS, MOMmyKy 1
YHOpaBITiHHS 1HOOPMAIHHAMHI MOTOKAMH MIATPUMYIOTH

MIArHOCTHKKM ~ OymiBenb, sIKi

HaKOIIMYCHH,

TEXHOIOT1T

HaWOIIBII ~ HAyKOMICTKI ~ TpolleCM  —  BJacHe
«BUpOOJIeHHs»  1HpOpMaLiHHOT MpOXyKIIil. Cepen
GaraTbox 3aCTOCYBaHb 11170.4 TEXHOJIOT i -
KOMIT' FOTePH3aIlist IHTETEKTYaIbHIX METOIIB

JIlarHOCTyBaHHs Ha 0a3i HAKOIIMYEHUX 3HAHb EKCIIEPTiB
i TOTOYHMX BiOMOCTEH Tpo cTaH OymiBenb. Take
JIarHOCTYBaHHS € OCHOBOIO JJII OCTaTOYHOro BHOOPY
3ac00iB YCYHEHHsI HENolaaoK OyniBelbHOrO (oHIY
VYkpaiHu.

Mera

looBHOIO METOIO CTAaTTi € aHami3 Cy4acHHX
iHpOpMALIHHIX ~ METOMIB  CHCTEMH  JIIarHOCTHKH
TEXHIYHOTO  CTaHy  OyxiBenb  3a  JIOTIOMOTOIO
iH(pOpMAaIiTHIX TEXHOJIOTiH Ta ix BukopuctanHs. Cepen
HaWIIOMINPEHIIINX METO[IiB IHTEJIEKTYaJIbHUX
iHpOpMaIIfHIX ~ TEXHOJOTiM MOTpPiOHO  BUAIIUTH:
HEUiTKi CHCTEeMH, TIOpHIHI Mepexi, EeKCIIePTHI CUCTEMH.
3HauHy pOJb NMpPH LLOMY BiAIrparoTh 3aCO0M HEYITKOi
MaTreMaTHKd. AHalli3 IXHIX MOXIJIMBOCTEH — BayKJIMBa
CKJIaJI0oBa  CTBOPEHHS  HOBITHIX  IHTEJIEKTYaJbHUX
iH(pOPMAIiTHIX TEXHOJIOTIH.
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OcHoBHA YacTHHA

OOcTekeHHS Ta JIarHOCTUKY TEXHIYHOTO CTaHy
OymiBenh BHKOHYIOTH (axXiBIi 1 opraisamii, IIo
BOJIOJIIIOTH PI3HUM JIOCBiZIOM POOOTH B LILOMY HAIpsIMi.
3Ha4HUH OOCBiJ JO3BOJISIE iM KBalli(hiKOBaHO CKIIACTH
IUTaH pPOOIT, TPOBECTH OOCTEKEHHS, 3alPOIOHYBATH
3axomd MIoA0 Oe3aBapiitHOT ekcrutyatamii 00'ekTy, a

Horo  BIJACYTHICTb €  TIPUYMHOI  YXBaJICHHS
HEONTHMAJIbHUX pileHs, 1o 3HIKYIOTb
eKCIUTyaTaliiHy HaAiHHICTh Oy/IiBeIb.

Hdast 3MEHILECHHS PH3HKY YXBaJICHHS
HEOO'€KTHBHUX pIlIeHb, CTBOPCHHS 1H(OpMAIiifHOT

CUCTEMH YIPABIiHHI 3 OOCTSXKCHHA Ta 3a0e3MeueHHS
eKCIUTyaTaliiHOi HAMIHHOCTI 0O0'€KTIB BUAUISETHCS SIK
OMMH 13 HaWBAKIMBINIMN HANMPSIMOK OymiBEIbHOTO
BUpOoOHMITBA. OCTaroyHe pimieHHS B KOHKPETHUX
BHUIAJKAX  yXBAJIIOE JIFOAMHA, MPOTE€ HASIBHICTH
iH(pOPMAIIIITHOT CHCTEeMH YTIPaBIiHHS 3 OOCTe)KEHHA Ta
JIarHOCTUKU TEXHIYHOTO CTaHy, a TaKOK 0a3 JaHWX Ta

06a3 TmpaBWI 1O HOPMAarTMBHUM  JIOKYMEHTaM 3
OOCTeKeHHS, a TakokK HOpMaTHBaM B  oOjacTi
OyliBHMLITBA,  IABHIINTG  NpOo(deciiHui  piBeHb

yXBaJIeHHS TaKMX pileHb. Taka iHpopmaniiiHa cucrema
ynpaBiiHHS Oyne KOpHCHA SK CIy)K0aM eKCIuTyaTarfii
OynmiBenb 1 CHOPYA MigUPHUEMCTB PIi3HUX HaNpsSMIB
IISUTbHOCTI, TaK 1 CHCIialli30BaHUM OpTaHi3allisam,
00'eHae iHpopmalito, 1O JTO3BOJISIE
BHKOHYBAaTH OOCTEXEHHS PI3HOTO CTYyIEHS CKJIATHOCTI

[1].

HeoOXiTHy
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B nanwmii yac ke po3poOiieHi Ta 3aCTOCOBYIOTHCS
OKpeMi METOIWKH JIarHOCTUKHA TEXHIYHOTO CTaHy
OyniBelb, Ki IOB's3aHI 3 HAYKOBO-AOCIITHUMH TEMaMH
HaykoBo JOCIITHOTO  IHCTHTYTy OYIiBEILHOTO
BHpOOHMIITBa MiHiCTepCcTBa PETIOHATHHOTO PO3BHTKY
Ta OymiBHHITBA YKpaiHH, IO perIaMeHTYEThCS
MOJNOXKEeHHsIMA  «HopmaTHBHI  JOKyMEHTH 3 THTaHb
oOcTexxeHb, macropTH3amii, Oe3meyHoi Ta HamiHHOL
eKcIuTyaranii BHpPOOHMYMX OymiBenb 1 cropymy;
poboramMu BiHHHMIFKOTO HAIIOHAIHLHOTO TEXHIYHOTO
yHiBepcuTeTy MiHIiCTepCTBa OCBITH 1 HayKH YKpaiHH
«JiarHoCcTyBaHHS TPIIUH OyHiBETHHUX KOHCTPYKIIi 3a
JIOTIOMOTOIO HEUITKUX 0a3 3HaHb» [2].

Ha panmit wac He icHye creniaiizoBaHoOl
iH(pOpMAIIiItHOT CHCTeMH YIpaBIiHHA, SKa OXOILUIIOE BCi
HaTpsIMKH 00CTEe)XEHHS TEXHIYHOTO CTaHy OyIiBelb.

OO'enmHaHHS JOKIBHUX IHQOpMaLidHUX CHCTEM

VIPaBIiHHSA B €JUHY CHUCTEMY, O3BOJUTH ONEPATHBHO
BHpINTYBaTH 3aJavi MiarHOCTHKH TEXHIYHOTO CTaHy
OynmiBenb, 10 EKCIUIYaTyIOTbCS 3  ypaxyBaHHIM
(akTHIHUX (hi3UKO-TEeXHIYHUX Ta
XapaKTePUCTHK MaTepiaiiB i KOHCTPYKIIIi.

3HWKEHHS ~ cO0IBapTOCTi,  TPYAOMICTKOCTI

MIIHICHUX

i
MIZBHUINCHHS SKOCTI OOCTE)XEHHsI OYIiBeb MOXe OyTH
JOCSTHYTHH 3a pPaxyHOK pPO3POOKHM 1 3acTOCyBaHHS
iH(pOpPMAIIIITHOT CHCTEMH YIIPaBIiHHSI, [Ie J[O3BOJIIE B
ABTOMATH30BaHOMY  DPEXHMi  y3arajbHIOBaTH 1
aHami3yBaTH I1H(QOPMAIlI0 MO0 TEXHIYHOTO CTaHY
00'exTy; BHOHMparu ONTUMANBbHY TEXHOJIIOTII0
JIIarHOCTUKM KOHCTPYKLiH 1 o0'ekty B wHioMy 3a
HasiBHOCTI 0a3 JaHWX; MOHWU3UTH PH3MKH YXBaJCHHS
HEOO'€KTHBHUX pIlIeHh MIOAO TEXHIYHOIO CTaHYy
OymiBenb 1 KOHCTPYKIIM TIpM BHKOPHCTOBYBAaHHI
iHpopmaniiiHol cucTeMH  PO3paxyHKy (aKTHIHHX
(GI3UKO-TEXHIYHUX Ta MIHICHAX XapaKTePUCTHK
OynmiBeIbHHUX €JIeMEHTIB 1 By3uiB [1].
Ha puc. 1 mpencraBneHa
iHpopMaLiiiHOT cHCcTeMU YNpaBIiHHS JUIs IarHOCTHKH
TEXHIYHOTO CTaHy OyIiBelb.
IcuyroTp  HacTymHI

cxema poboTH

iHpopmaniiiHi  TeXHOJIOTIT
JIIarHOCTUKU TEXHIYHOTO CTaHy Oy/iBeNb: EeKCIEpTHI
CHCTEMH, HEYITKI CHUCTEMH, HEUITKi HEHPOHHI Mepexi
abo riOpumHI Mepexi, iHPOpPMANiHHO — TOBiTKOBI
CHUCTEMH,  IHTEJEeKTyallbHI  CHCTeMH  MiATPUMKH
NPUHHATTS pilleHb Ta 1HIII.

BucnoBkn

Omnucani iHdopMariiiHi TeXHOJOTIT Ul CUCTEMH
JIarHOCTUKM TEXHIYHOTO CTaHy OyaiBens 1 cHopyx
MOXXYTh PO3TIISIIATHCS JJII CTBOPEHHS CIEIiali3oBaHOl
iH(pOPMAIIIITHOT CHCTEMH YIIPABIiHHA, KA OXOIUIIOE BCi
HanpsMKH 0OCTEXEHHS TEXHIYHOrOo CTaHy OyiBeIb.

VY pi3HEX KOHQIrypamisx i BapiaHTax BOHa MOXeE
OyTH BUKOpHCTaHa SK OCHOBHA JiarHOCTHYHA CHCTEMA,
10 BKJIIOYAE B cede MepeBark BCiX Cy4acHHX ICHYIOUMX
METO/IB IHPOPMALIHHIX TEXHOJIOTIH.
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PO3POBKA IH®OPMAIIIMHOI CUCTEMM OBJIKY POEOYOI'0 YACY
ITPAIIBHUKIB NI AITPUEMCTB

Anomayia: agmomamuzoeana cucmema o6niky pobovoeo uacy npayienukie nionpuemcmea (ACOPY) —

npusHauena OnA 00nIKYy wacy pobomu 600iie ma MpAHCHOPMHUX 3Ac00i8, pO3PAXYHKY ma 00Ky

BUKOPUCTNANHSA NATUEA, KOHIMPOTIO BUKOHAHHA MPAHCNOPMHOT pobomu, a MaKoxc Gopmysants OaHux 01
PO3DAXYHKY eKOHOMIYHOI eheKmueHoCmi mpancnopmuozo niopo3oiuy.

Knrouoei cnosa: asmomamu3sayia pooouozo uacy, mpaHcnopmui RiORPUEMCMEA, AGMOMAMU308AHA

cucmema.

Beryn

ABTOMaTH30BaHA cHcTeMa 3abesredye: po3poOKy
rpadikiB poOOTH BOAIIB Ta PYXOMHX OJMHHUIb IS
TPAHCIIOPTHOTO MiAPO3Ainy (Hapsim); KOHTPOJb 3a
BHKOHAHOKO pPOOOTOI0, y BIAMOBIAHOCTI 3 Tpadikamu
(Hapsimamu) 3a  paxyHok iHterpauii 3 ACHY;
BTOMAaTH30BaHUI PO3PaxXyHOK KUIBKOCTI MaiuBa st
poOOTH, PO3PAXYHKOBUIA
IUTAHOBHIA OOJIIK BUKOPUCTAHHS TMalMBa, 00IK (paKTHIHO
pO3paxyHKOBUH  (pakTHUHUN

BUKOHaHHA TpaHCl’[OpTHO'l.

3ampaBlIieHOTO  TaJnBa,
00JIiK BUKOPUCTaHHSI T1ajuBa, 00JiK 4acy poOOTH BOAIiB
Ta TPaHCIOPTHUX 3acO0iB; aHANITHYHY OOpOOKy
CYKyNHOi iH(popManii Mpo BUKOHAaHY TpPaHCIOPTHY
poboTy it OWiHKA €(EKTHBHOCTI Ta SKOCTI POOOTH
TPAHCIIOPTHOTO  TIPO3AUTY; OpraHizamiro  OOMiHY
JaHUMU 3 IHUMH iHQOpMAIIfHIMHU CcUCTeMaMu
MIANPHEMCTBA Ui TOOYIOBH  e(DEeKTUBHOL
VOPaBIiHHS IIIPUEMCTBOM, (OPMYBAHHS €TUHOTO
iH(popMaLiitHOTO MPOCTOPY MiANPHEMCTBA.

MoJel

Meta podoTu

Mertoro
aBTOMAaTH30BaHOT
MPALiBHUKIB MiAIPUEMCTBA,

PO3poOKH € NIepeoCHAIICHHS

cucTeMH OOJiKy pobodoro gacy
sgKa TpU3HAYeHa JuIs
aBTOMaTH3alii BUPOOHMYMX MPOILECIB, IO MOB’s3aHi 3
00MKOM TpAHCHOPTHOI poOOTH Ha MiANPHEMCTBI.
CTBOpEHI POTpaMHO-TEXHIUHI pillIeHHS MOBHHHI OyTH

CKJIQJIOBOIO 3araJlbHOl CHUCTEMHM aBTOMaTrH3alii Ta
3abe3neuyBaTi B32€EMOJIIIO T APO3/ITIIB 3
ABTOMaTH30BaHOIO CHCTEMOIO JHCTIETYEPCHKOrO

ynpasiiaHs (ACHAY) i MHCTEMOIO aBTOMaTH30BAaHOTO
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Oyxranrtepcbkoro ooiniky (Byxranrepis-1C).

[TepeocHamena ACOPY mnoBuHHa MiHIMi3yBaTH
BIUTHB JIFOACBKOTO (PaKTOpy Ha IOCTOBIPHICTH JAHHX
TIEPBUHHOTO OOJIIKY pEe3yNbTaTiB TPAHCTIOPTHOI POOOTH i
3a0e3MeunT Nepexil BiJ BHKOPUCTaHHS OOJIKOBHX
JOKYMEHTIB Ha MalepoBHX HOCIIX JO 3aCTOCYBaHHSI
CYYacCHHX eJISKTPOHHHX TEXHOJIOTIH

Buxkiax 0cCHOBHOTO MaTepiaiy

Ha cporoaHiiHiii JeHb Taka CHCTEMa Ma€ JIyiKe
MaJl0 aHaJloTiB Ta HU3bKUIl piBeHb KOHKypeHuil. Lle
MOB’SI3aHO 3 CTPYKTYPOIO
(TpaHCTIOPTHHX) B 3aJICKHOCTI B iX BHAY, BIITHOCHOTO
po3mipy Tomo. Po3misgatd iCHYIOUM aHAJIOTH MU
oynemo B Mexax kpain CHJI. 3a xopmoHoM crmpaBu

pizHOIO HiANPUEMCTB

WOyTh [MEeKiTbKa IHAKIIe 1 METOK [aHOi podoTH €
CTBOPEHHSI CHCTEMH JUIs YKpailHCHKOMOBHOI ayauTOpii,
aze CIIiji 3a3HaYMTH, IO CHUCTeMa Mae OyTH aJlalTHBHA
JUIL CUHXpOHi3amii 3 OLIBIIICTIO BCECBITHBO BiTOMUX
1aThopm.

Po3smisiHeMo icHyrowi aHamoOrd MOAIOHUX CHCTEM.
Taxux icHye nmme ogna. Lle «1C».

Jlo Tenepinmboro yacy nporpamii npoxayktu 1C €
MEBHUM CTaH/JapTOM Ui POOOTH OyXraJiTepchKoro,
YIPaBIIHCHKOTO Ta iHIINX BHIIB OOJKy B MajoMmy Ta
cepeaHbOMY Oi3Heci. PoOoTomaBIli BUMararTh BiJl CBOIX
CMiBPOOITHHUKIB O0OOB'SI3KOBUX HAaBHYOK poOOTH came 3
UMM [POTPAMHUAM TPOAYKTOM. SIKIIO BHHUKAE Ha
iHTerparnii
MarasMHy 1 CHCTeM aBTOMaTH3alii (3aJIMIIKH, IiHH,
3asgBKH TOIIO) — TaKOXX Ha CTOPOHI odicy 3a3Bmuaid

MOPSIIKY ~ IGHHOMY —HHUTaHHS IHTEpHEeT-

BUSBIIIETRCSL 0aza gammx 1C, 3 saxoi i moTpiOHO
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MIPOBECTH IHTETpallif0. AHAJIOTIYHO B 0araTrhbox iHIIMX
BHITAJKaxX: OyAb-IKUH TpoIleC aBTOMaTH3allii Majoro i
CepeHBOro  Oi3HECY TPATUIIMHO TOYHMHAETHCS 3
nponaykrie 1C i TpuBae 3 X 3aCTOCYBaHHSIM.

OTxe, IK MOKHA MOOQYUTH CKJIAJIOCS Tak, IO B
JaHUH MOMEHT ICHY€ TUTBKHM OAWH aHAJIOT, SIKUH MOXe
yacTkoBo 3amiautd ACOPY.

AJe 3a po3NOPSHKEHHAM TPE3nuCHTa YKpaiHu Bif
JIBANIATH MEPIIOTO TPABHS JBI THUCSYI IIICTHANISATOTO
POKY BCi (YHKI[IOHATBHI MOXJIMBOCTI cuctemu 1C mist
po3mupeHHs QyHKIIOHATY — MPUITUHIIOTECS, B 3B 3Ky
3 cavkmismu. Tomy cumcrema 1C 3amMopoxye CBii
¢dyHKIioHaN 1 OijplIe HOro OHOBIIOBATH, pearyBaTu y
MIANPUEMCTBA 3  JCPKABHUM  PCTYJIIOBaHHAM  —
HeMOXJiBO. TakuMm yrHOM cucteMa 1C BuUcTymae e
JOBITHUKOM JaHUX Uit MaitOyTHp01 ACOPY.

Jlo mepeBar MOKHA BIJTHOCHTH:

Iarerpamis — ¢yHKIOIOHAT CHCTEMH IO3BOIISE
iHTETpyBaTH 11 MaibKe y KOXKHE ITiIIPUEMCTBO 3aBISKH
Rest-texHoorii po3noaiieHHs aXiTeKTypH.

AKTYyanbHICTh — CBIZJIOMO KaXXy4H, ICHYE JIHIIC
OITHA aNbTEPHATHBA I KOPIIOPATUBHUX ITiAIPUEMCTB —
1C, i 3BakarouM Ha Te, IO KabiHeromM MiHicTpiB
Vkpainu BupimeHo 3abnokyBatn cucremy 1C Ha
Teputopii YKpaiHH Ta 3aJHIIUTH JINIIE HANPallbOBaHUI
¢yHKIIOHAT 0€3 MOXIIMBOCTI JOTpAIfoBaHb. B 1eit gac
ACOPY € cucremoro 6e3 00MexeHb.

MairaboBaHICTh — 3aBISKH,
JCTICHTPAJi30BaHil  apXiTeKTypi
OXOIUTIOBATH B MOJAJBIIIOMY BEIMYC3HHUHA (PYHKI[IOHAT

3HOBY JK TaKH,
cHUCTeMa  MOXE

0e3 0COOJMBHMX BHUTpAT Ha IMIBHAKICHIN CHPOMOXHOCTI
Ta cTabiIBHOCTI.

CygacHiTh —
BUKJIIOYHO  Cy4YacHi
NPOEKTYBaHHS, Ta NPOTrpaMyBaHHs, IO JA€ CHUCTEMI
NEBHUI TaHAEKal 10 CIiBBIAHOIICHHS IUIMHY 4Yacy Ha
IT-ingycTpito B MaiiOyTHEOMY.

y CHCTEMi BHKOPHUCTOBYIOTHCSI
TEXHOJIOTIT Ha erarax

JIo HenoiKiB:

BrpoBamkeHHs — sK 1 BCi MacmITaOHI CHCTEMH
ACOPUY Oyzne BaxKko BIPOBAAUTH Y MiAnpueMcTBo. Jis
LBOTO SIK MiHIMyM MOTPiOHO PO3pOOJIOBATH MPOTpaMH
IHCTPYKTaXiB, IHCTPYKIIH IJIsi TOro, 100 HABYUTH
MIepCoHall KOPHUCTYBaTUCS CHUCTEMOI0. Sk mpaBmio,
Oararo crparerii Ha [JaHOMY eTami 3aKiHIYIOThCA
IIPOBAJIOM, aJDKE JIOBOJII BAXKKO 3allikaTH IpalliBHHKa
BUNTHCS, OCOOJMBO, SKIIO BiH 3HAXOOUTHCS Y 30HI
koM(opTY.

MoHnTax amaparHoro 3a0e3medeHHs — Ha MepiIiit
iTepalii BIpOBa/UKEHHS MOTPIOHO 3HAMTH IEBHI KOLITH
JUIL  MOHT@XYy, 3aKylKH, apeHJu  anapaTHoro
3abe3neueHHsi cucTeMu. L{i KOIITH MOXHa 3a0MIaJAUTH
3aBIAKA BEJIMKOI KIJIBKOCTI aBTOMaTu3allli  HHUX
MIPOLIECIB CHUCTEMH, Ha SIKI J0 BIPOBA/PKCHHS JIFOIH
BHTpPAYaloOTh 0araTo Jacy, BiAIIOBITHO B TAKOMY BUIIAJKy
MiATPHEMCTBO BUTpadae Tpomii i eheKTUBHICTE.

BucHoBkn

ACOPY - mpuzHayeHa it oOniky 4dacy poOoTu
BOIIIIB Ta TPAaHCIIOPTHHUX 3aC00iB, PO3PaXyHKY Ta OOIIKY
BUKOPHCTAHHA  [AJIUBa,  KOHTPOJIO  BUKOHAHHS
TPaHCIIOPTHOI pOOOTH, a TaKoX (POPMYBaHHS AaHUX JUIS
PO3paxyHKy €KOHOMIYHOT €(peKTHBHOCTI TPAHCIIOPTHOTO

M APO3 LY.
ACOPY - noBuHHAa MiHIMI3yBaTd  BIUIUB
JIOACBKOTO  (pakTOpy Ha  JOCTOBIPHICTH  JaHUX

TIEPBUHHOTO OOJIIKY PEe3yNbTaTiB TPAHCTIOPTHOI POOOTH i
3a0e3neynT Tepexil BiJ BUKOPHCTAHHS OOJIKOBUX
JOKyMEHTIB Ha IalepoBUX HOCISIX IO 3aCTOCYBaHHS
CYYacHHX eJICKTPOHHHX TEXHOJOTIH.

ACOPY 3abesmeuye:

e po3poOKy rpadikiB poOOTH BOIIIB Ta PyXOMHUX
OJIMHUIIG JIJIsI TPAHCIIOPTHOTO MiAPO3/iny (Hapsim);

e KOHTPONL 33 BHUKOHaHOKW  poboTor, Y
BIAMOBIAHOCTI 3 Tpadikamu (HapsgaMu) 3a paxyHOK

inrerpauii 3 ACHY;
e aBTOMATH30BaHHH  PO3PAaXyHOK  KUIBKOCTI
manuBa Ui BUKOHAHHA  TPAHCIIOPTHOI  poOoTw,

PO3paxyHKOBHI TIAHOBUM O0JIiK BUKOPUCTAHHS MAJIMBa,
00iK (haKTHYHO 3aMpPaBICHOTO IAJHBa, PO3PAXYHKOBHH
(dakTryHMA OONIK BHKOPHCTAaHHS IAalHMBa, OOJIK Hacy
po0OTH BOXITB Ta TPAHCHIOPTHHX 3aCO0iB;

e aHaJiTUYHY 00pOOKY CyKymnHOI iH(popMalii npo

BUKOHaHYy  TPAHCHOPTHY  pobOOTy Ui  OLIHKH
e(eKTHBHOCTI Ta SKOCTI pOOOTH TPAHCIOPTHOTO
HiIpO3MiTy, PO3PaxyHOK  TEXHIKO-EKCIUTyaTalliiHuX

niokaszuukiB (TEIT);

e oOpradizamito OOMIHy JaHHMH 3 IHIINMH
iHpopMaLlifHUMK ~ CHCTEMaMH  HiJIPUEMCTBA  JUIs
noOynoBU e(peKTUBHOT Mozei YIIPaBITiHHS
HiIIPHEMCTBOM, bopMyBaHHS €TUHOTO

iHpopMaLitHOTO MPOCTOPY MiANPUEMCTBA.
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TH®OPMAIIMHI TEXHOJIOT'T TA IX 3ACTOCYBAHHS KOHTEKCTI
CYYACHOI'O PO3BUTKY IHTEPHET MAPKETHUHI'Y

AHomayia: OCHOBHUM HANPAMKOM Mpanc@opmayii mapkemuney I 1020 PHO38UMOK, adanmayii 0o
ICHYIOYUX ~ DUHKOBUX YMO8 € MACO8€  3ACMOCYBAHHA  IHHOBAYINHO20 — KOMN'tomepHo20  ma
MeNeKOMYHIKAYitiHO20 0OIAOHAHHS, CMEOPeHHS Ha 11020 0cHO8i eucokoegpexmusHux |T. Poskeim IT
NOG'SI3y10Mb 3 ICHYIOUOI0 CUCMEMOI0 aHANI3Y 3HANb | OQHHUX, iX NOKPOK08020 3pocmy 0o naanku [ACY, 6
AKI 8X00AMb iHWI  YAPABNIHCOLKI PiBHI, NPOOYKMO08020 6upobHuymea i peanizayii. Mapkemune 008oni
YaACMo 83a€EMO0IE 3 THUUMU CYAHCOAMU MA KOMAAHIAMU (6upoOHUYmMSEo, Ginancu, 36ym, HIJIKP ma in.),
A makoxc 308HIWHIMU cmpYKmMypamu (Mopeosi mouku, nocepeonuku, @inii). 3siocu eunuxae
HeOOXIOHICMb CRITbHO20 3ACMOCYBAHHSA THQOPMAYITIHUX pecypCie 3a 00NOMO20t0 OPeaHI3aYil TOKATbHUX

mepedic i po3noodinenoi basu OaHux.

Kniouosi  cnoea: ingpopmauiiini

mMexHonozii,

inmepnem-mexnonozii - inmepnem-mapkemune,

ingpopmauiitne cycninpocme, mepesicegi mexnonozii

Beryn

B ocraHHi pOKH TOJOBHHUM (PAaKTOPOM, IO
MIPUCKOPIOE MTOPOJKEHHS 1 MiTHECEHHs iHPOpMAaIiitHOTO
cycmimbeTBa, € IHTepHer. Bin craB He mmmie
IpaHio3HUM KPOKOM JJIsi KOMyHiKalliii 6e3  KOpJOHIB,
ane W e(eKkTUBHHUM 3HAPSAISIM BEIACHHS Oi3HECY,
JOCTI/KeHb, BILUTUBY Ha ayluTOpi0. 3 miobami3alliero
€KOHOMIYHOT KpH3H, pOJb I[HTepHeTy nwuiie 3pocia,
TOMY 110, 3aBISIKM 3aCTOCYBaHHIO  MEPEKEBHX
iH(pOpPMAIIITHIX TEXHOJOTi# 6arato BUPOOHHKIB Pi3HUX
TOBapiB CHPOMOIVIOCST HE JMIIE 3HAYHO 3MEHIINTH
BUTpaTH Ha peKiamy i MPOjIaX TOBapiB, aje i BUBECTH
e(eKTHBHICTh Ha HOBHH PIBEHB 1 aJIPECHICTh B3aEMOIIi
3i KIIIEHTaMHU Ta IHIIUMHA E€KOHOMIYHUMU
KOHTpareHtamu. Sk CBiTYUTh OTPUMAHHWKA JOCBII,
IHTEPHET-TEXHOJIOTii POOIATh MIAHCH Ha YCHIX MayuX i
BEJIMKUX MiANPUEMCTB piBHUMU. e MOXIIMBO TOMY, 1110
3aTpaTd Ha iX BHKOPHCTaHHS €  HEBEJIMKHMH,
BUKOPUCTOBYIOTBCS JOCSDKHI i (hakTHIHO
3araJbHONIPHUHHATI TEXHOJOTI , MOXKIMBO 3a0e3MeUnTH
HEOCSDKHY 3a IHIIMX YMOB LIMPOTY OXOIUICHHS 1 TpH
bOMY aJpecy BIUIMBIB Ha IJILOBOTO KITIE€HTA,
3a0e3neuyeTsesl PaKTHYHO HEeraliHW J0CTYIT Ha PUHOK
Oynb-K0i KpaiHM YHM pPETiOHY, MOXHa y pPEaJTbHOMY
MacmTabi dacy OIiHIOBaTH e(eKTHUBHICTh TOLLLO.
Ocob6muBo HabyBae

3HAYHOTI'O PO3MOBCIOIPKEHHA

3aCTOCYBaHHS 1HQOPMAIIHUX IHTEPHET-TEXHOJOTIH y
MapKeTHHTY.

Mera
Hocmimpkenss ¥ cucremarusamisis — Cy4acHHX
TEXHOJIOT1 Ta I1HCTPYMEHTIB IHTEPHET-MapKETHHTY.

BusHaueHHS OCHOBHHX TEHAEHIII iX 3aCTOCYBaHHA i
PO3BUTKY. YTOYHECHHS KaTeropiiHOi 0a3u i BH3HAYCHHS
CKJIaJI OCHOBHHX €JIEMEHTIB IHTEpHET-MapKeTHHTY.
HaBenens nepcrekTuBU HMOro po3BUTKY 3a JOMOMOTONO

iH(pOPMALIITHIX TEXHOJIOTIH.
BukJsiag ocHOBHOrO Marepiasy

[Hopmariiiei  TexHONOTII B  MapKETHHTOBIiH
IiSUTBHOCTI - 1€ CHOcOoOM MiABHIINECHHSA €(EeKTHBHOCTI
pO3pOOKH, CTBOPEHHS 1 3aCTOCYBaHHS TEXHOJOTIH
MapKeTHHTY, a TaKOK KOMIUIEKC METOJIB, SIKi SIBISIOTH
co00I0 HUTICHY TEXHOJOTIYHYy CHCTEMY, SKa MOXe
3a0e3neunTr e(heKTUBHICTD (DYHKIIOHYBAaHHS KOMIIaHil,
MIPOLIEC YIPaBIIiHHSA MapPKETHHIOM.

Texnonorii TenexoMmyHikamii Ta iHdopmamii, a
TakOX CUCTEMM 3a3BHuail
3acobu
MalIHu

BKJIFOYAIOTh  JEKIIbKa

KOMITOHEHTIB: arapaTHoro
BKJIIOYAOYH
TEJICKOMYHIKaIlii

oOmagHaHHS 1

3a0€3MeYCHHS,
00YHCITIOBAILHOTO

MEpPEKEBOTO HANpSMKY Ta
porpamMHe

THITY,
iHIIe
3abe3neueHHs.  Okpim
NepepaxoBaHnX CKJIAJHHUKIB NPUHIMIIOBY POJIb I'PAroO€
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IHTEJIeKTyaJlbHEe  3a0€3MEeUeHHs, MICI€I0  SKOTO, €
MiITPUMKa 3aco0iB amaparHoi CKIaJI0Bo1 1 po3podka Ta
niarpumka [13 y BiAMOBIAHOCTI 10 3aBAaHk 1 LijeH, 1o
Oylu  mocTaBleHi 3  MiApaxyHKOM  TOHKOIIIB
€KOHOMIYHOTO 00'€KTa.

OCKNBKH, SIK BiIOMO, pilICHHS 3a7a4 MapKeTHHTY
MIOYMHAETHCS 31 300py, 00OpOOKH Ta 30epiraHHs JTaHHX 3
HACTYMHUM  (OpPMYBaHHSAM 3 HHX  PEJIEBaHTHOI
iHpopmariii, ToO BCi KOMIIOHEHTH iHQOpMaIiiHUX i
TEJICKOMYHIKaI[lHHUX TEXHOJIOT1H i CUCTEM
MIPE/ICTaBISIIOTh OCHOBY €(DeKTHBHOTO MApKETHHIY, a JI0
TpamumiiiHoro Habopy 3 4P wMapkeTwHry, B SKHH
BXOJIMTH LiHa (price), mpocyBaHHs ToBapy (promotion),
Mmicrie (place), ToBap (product), mMoxe OyTH HomaHa
00pobka manux (processing) [2].

3acrocyBanHs IT B MapKeTHHTOBIH cpaBi crpusie
MOJNIIMIICHHIO ONEPAaTHBHICTh 1 SKICTh NPHUUHATHX
pillieHb, IO B CBOIO Yepry IPH3BOAUTH JO 3POCTaHHSI
KOHKYPEHTOCIIPOMOXKHOCTI ~ KOMITaHIH.  YIpaBIiHHA
MapKeTUHIOM T[OB'A3aHO 3 BHKOHAHHSM  BEJIHKOi
KIJIBKOCTI  OOYMCITIOBANBHUX —onepanid, Qopmanizanii
3aja4,  3aCTOCYBaHHSIM
METOJIB 1 Moyeneil, MPOrHO3yBaHHSM 1 ONTHMi3aLi€ro

€KOHOMIKO-MaTEeMaTUIHUX

BOXJIMBUX MOKA3HHKIB, OLIHKOI BapiaHTIB 1 BHOOpOM
ONTHMAJIBHOTO.

CrpimMkmii  po3BUTOK  [HTepHeTYy i
NPOHUKHEHHS MPakTHYHO Yy BCl cdepu JHOACHKOT
dbopMyBaHHS ~ IHTEpHET-
SKOHOMIKH, sIKa CTPIMKO PO3BHBAETHCS.

InrepHeT exoHOMiKa y Bikinenii xapakrepusyerbcest

Horo

IIsUIBHOCTI 1HIIIFOBaB

sk Oi3Hec po3BuTOK B IHTEpHETI, TOOTO pO3pOOKa i
peecTparisi CaiTiB, IHTEpHET-Mara3vHiB, EJICKTPOHHA
pexiaMa i MapKeTHHT 1 eNeKTPOHHHH TOKYMEHTOOOIr
[1].

BukopucranHs ~ iHTepHeTy K  IHCTPYMEHTY
peamizamii cTparerii MapKETHHTY CTall0 MOMJIUBHM 1
HeoOXiJHUM B ocTaHHI poku. Lle moB's3aHO 3 MOSBOIO
HoBUX (opm mepenadi iHpopmanii Mo Mepexax 3
BIIPOBAKEHHIM BHCOKOC(EKTHBHOTO
TEJIEKOMYHIKAI[IfHOTO OONaJHaHHS, a TaKoX psay
KOMIIaHii, $Ki HagalTh TEXHIYHY MIATPUMKY B
PpO3poOIIi MOAYIBHUX KOMIUICKCIB

IHTepHET  BHKOPHUCTOBYETbCS  JUIA  TIOIIYKY
BTOpHHHOI MapkeTHHroBoi iHdopmarmii. das Toro mob
3HalTH HeoOXiHi JoKkepena iHpopMaii
BHUKOPHCTOBYIOTh nomykoBi cucremu  («Googley,
«Anpexc», «Pambiepy», «MeTa» TOIIO), 32 TOTIOMOTOIO
SKAX ~ MOXHA
iHdopmariero.
MapKeTHHTOBI

BUWTH Ha CcalTH 3 TOTPiOHOIO
Takox  HaOWpAIOTH  MOMYNSPHOCTI
areHTCTBa, sKi CHEIali3ylOThCS Ha
iHpOpMaIlifHIX TMOCIyrax dYepe3 CBOI EJIEKTPOHHI
pecypcu.. BoHm  MOXyTBH MICTHTH  MiJCYMKH
JOCTIKEeHb Y 0aratbox cexTopax memia-puaky, FMCG,
¢inancosi i B2B mocnyrw, IT i TenekoMmyHikariii, ToIIo.
JIOpoTy iHpopMalil0o  BTOPHHHOTO
MICTSTh ~ PECypCH  KOPIIOPATHBHUX

Haiioimpm
MOXOKEHHS

MapKEeTHHIOBUX AareHTCTB, YACTHHA 3 HUX 3HAXOAUTHCH
y BIIKPUTOMY JOCTYIIi, a iHII — JOCTYITHI 32 HEBEIHUKI
KowHTH [4]

Benmuky ponb B iHTEpHET-MapKETHHTY Ipae poib
Content Management System-tiporpamue 3a0e3MedeHHS
JUIL OpraHi3amii BeO-calTiB uM iHOIMX iH(oOpMAaIiHIX
pecypcie B IHTepHETI YHM OKpeMHX KOMITIOTEPHHX
Mmepexax [3]. Besnepeunum imepom BHOOPY cepen
KIieHTiB € mardpopma WordPress.

WordPress —1ie pecypc, 1o mobymoBaHO Ha OCHOBI
BeO, sKe [ae 3MOTYy BIIACHHKAM CaWTiB, KOHTCHT-

MEHeIDKepaM,  YIpaBIATH IX BMICTOM caiity i
pO3MilllyBaTH KOHTEHT 3 HYJIBOBUMH 3HAHHSAMH
MIpOrpaMyBaHHsI.

WordPress  mpamroe 3a gomomoroto  PHP i

MySQL, a BoHH B CBOIO Yepry MOXKYTb MiATPUMYBATHCS
NpPaKTUYHO BCiMa NpoBaiiiepaMu 3 HaJaHHS MOCIYT
XOCTHHTY.

BucHoBku
[Mupoxa iHpOpMaTH3aLis BCIX chep
KUTTENISTIBHOCTI  CYCIIBCTBA TPHUHIUIIOBO 3MIiHIOE

Prone iHpopmauii Ta iHGOpPMAIIMHUX TEXHOJOTIH B
COLIIaJIbHOMY 1 €KOHOMIYHOMY PpO3BHUTKY Kpainu. Bin
MacmTabiB 1 AKOCTI BUKOPHUCTaHHSA iH(pOpMAIiitHIX
TeXHONIOTIH y mpodeciiiHii  IisuIbHOCTI  (haxiBIiB
3aJIexaTh piBeHb €EKOHOMIYHOTIO i COIIaJIbHOTO PO3BHUTKY
CYCHLIBCTBA, WOTO IHTErpamiss B CBITOBy CKOHOMIUHY
CHCTEMY.

Cnucok Jiteparypu

1. Tarepuer-exkoHomika [EnexkrpoHuuii pecypc]-Pexum
nocrymy: http://uk.wikipedia.org/wiki/TaTepener-exonomika

2. beiomonn J[x. HHbopManmoHHBIE TEXHOJIOTH B
MapkeTuHTe. MH(DOpMAaIMOHHbIE TEXHONIOTH B Om3Hece: M.
Kenenst CIIb.: ITutep, 2002.

3. Cucrema KepyBaHHS BmictoM[EnexkrponHmit
pecypc]- Pexum mocrymy:  http://uk.wikipedia.org/wiki/
Cucrema-kepyBaHHI-BMiCTOM

4. MapKeTHHTOBI AOCHiIKeHHS B [HTEpHETi: OCHOBHIi
migxomu i npuHIMnM nposeneHHs [Enexkrponnuii pecypcl]-
Pexxum mocrymy: http://dewpoint.by/blog/?p=125
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VIIK 004

rouropa MukoJia IropoBuu

K.T.H., norenT kadeapu IT, orcid.org/0000-0003-4713-7568

Kuiscokuti nayionanvruil ynisepcumem 6yoignuymea i apximexmypu, Kuis

T'onuyapenko €Breniii OJiekcaHAPOBUY
CTyHeHT 6-ro Kypey kadeapu [T

Kuiscokuti nayionanvrnuil ynisepcumem 6yoignuymea i apximexmypu, Kuis

PO3POBKA BEB-3ACTOCYHRY IIIACUCTEMMU EJEKTPOHHOI'O
JOKYMEHTOOBITY

Anomayisa: poboma npucesuena CMBOPEHHIO NPOCMO20 NPOSPAMHO20 HPOOYKMY OJid  8e0eHHs.
e1eKmpOHHO20 OOKyMeHmoobicy 6 yuigepcumemi. Cucmema enekKmpoHHO20 OOKYMeHmoobicy - ye
CYKYRHiCmb cucmem ma OizHec-npoyecis, uwjo 00nomazaroms CIMEOPEHHIO eleKMPOHHUX OOKYMEHMIE.

Knrouosi cnosa: cucmema enekmponnozo 0okymenmoooizy, C#, MVC, enexmponnuii 0okymenmoooiz,
MySQL, éa3za oanux, cucmema xepysanns dazoro oanux, Asp.Net Core, Microsoft Visual Studio.

Beryn
Bukopucranns iHdopmaniiiHux TexHOJNOTIH Yy
BUPOOHHUIITBI  JO3BOJIMIIO  aBTOMATHU3yBaTH  JESKi

MpoIecH, IO B TMONepenHi emoxu Oymo O Baxkko
peanizyBatd, abo B3arajgi HEMOXJIHBO. Y 3B’S3Ky 3
CTPIMKHM PO3BHUTKOM KOMII'IOTEPHHUX CHUCTEM ICHYE
HEOOXIHICTh O PO3BUTKY OMNEpAIlifHUX CHCTEM Ta
TXHBOTO MPOTPaMHOTO 3a0e3MeUeHHS, Il e()EKTUBHOTO
BUKOPUCTaHHS BCIX IOTY)XHOCTEH MEpCOHAIbHUX
KOMIT FOTepiB, 3a0e3MeUeHHs] BUMOT BUPOOHHUIITBA TOLIO.

Merta po6oTn

Jlama pobOora Mae Ha MeTi JIEMOHCTpAIliI0
iH(pOpMaLiHOT i ACHCTEMH €JIEKTPOHHOTO
JIOKYMEHTOOOIrY, SIK 3aco0y aBTOMaTHu3aIlii

iHpopMaLiiiHUX MMOTOKIB B MEXKaxX BHIIOTO HABYAILHOTO
3aKiajy, T[0Ka3aTh sIBHI [epeBar BUKOPUCTAHHS
CHCTEM EJICKTPOHHOTO JOKYMEHTOOOIry Ta mpobjaeMu 3
SIKHM MOJXKE 3IIITOBXHYTHUCh KEPIBHUIITBO IIiJ] Yac ix
BIIPOBA/KCHHSI.

OcCHOBHA YacTHHA

TepMiH «eJIEeKTPOHHUH JOKYMEHT» MICTHTHCS B
3akoni VYkpainum «IIpo eneKkTpoHHI IOKyMEHTH Ta
€JeKTPOHHHUIA JTOKyMEHTO0O0ir». 3rigHo 31 crartero 5,
CJICKTPOHHHUH JIOKYMEHT — JIOKYMEHT, iHpopMmamis B
skoMy 3a(ikcoBaHAa y BHIVISAIl €JIEKTPOHHUX MaHUX,
BKJIFOYAIOYM  OOOB’S3KOBI  PEKBI3UTH  JTOKyMEHTA.
Buxonsuu 3 iHQopMarrii, oo Oyna mogaHa BHIIE, MOXKHA
BU3HAYUTH TIOHSATTS CUCTEMH €JIEKTPOHHOTO
JOKYMEHTOO00ITy

CucrtemMa €IeKTPOHHOTO JOKYMEHTOOOIry — Iie
aBTOMATH30BaHa 0araTOKOpHUCTyBallbka CHCTEMa 3
npaBaMHd  JIOCTYIly, IO  CYIIPOBOJUKYE  IIpoOIec
YIOpaBITiHHSA MANepoBOI0 POOOTOI0 opradizamii 3aamst

3a0e3reueHHs] BHKOHAHHS I[I€I0 OpraHizalielo CBOiX
GbyHKIH.

OcHOBHUI ()YHKIIIOHAJT CHUCTEM CIICKTPOHHOTO
JIOKYMEHTOOOIT'Y Ma€ BKIIOUaTH B ceOe MOXKIIHUBICTH
30epiraHHd Ta MapHIpyTH3aIil
JOKYMEHTY 0 KiHLEBOIO ajpecara, a TaKOX Pl
JONIOMDKHHX (DYHKIIH, TAKHX SIK, TOIIYK, KiIacu(ikallis

CTBOpEHHS, 3MIHH,

tommo. Tak sk, CHCTEMH €JIEKTPOHHOIO JOKYMEHTOO0Iry
SIBIISTIOTH  COOOI0 CKJIaMHI KOMIUIGKCHI pIlIeHHS, IO
noTpeOyroTh  JOCTAaTHBOTO  (piHAHCYBaHHS,  Yacy
po3poOku  Ta ¢axiBiiB, 110
NPALIOIOTh HAaJl CTBOPSHHSM JAHOI CHCTEMH, B MexXax
miei poboTu Oyme po3mIsIHYyTa po3poOKa MPOrpaMHOTO
NPOAYKTY, L0 MaTHMMe MiHIMaJbHMH HaOlp (QyHKIIMH,
aJle IIIKOM NPUHHATHUN Ui BEICHHS EJICKTPOHHOTO
JOKYMEHTOOOIry B MeXaX BHIIOIO HaBYaJbHOTO
3aKary.

[Mepr HiXX MOYATH NOBHOILIHHY PO3POOKY CHCTEMH
€JIEKTPOHHOTO JOKYMEHTOOOITY, MOTPiOHO BU3HAYUTHCH
3 muIAMU ii CTBOpeHHs. BiAmoBiaHO 10 1BOro OyI0
CTBOPEHO JEpeBO IiJieH, 1m0 300pakeHO Ha puc. 1.
HepeBo mineit sBisie coboro TpadigHe 300pakeHHS
B3a€MOAIi Ta WiAMOPSIIKOBAaHOCTI 3aBJaHb CHCTEMH.
Tobro MH pOOWMO JEKOMIIO3UIIII0 TOJIOBHOI METH

HEMajaol KUIbKOCTI

po3poOKH  cHCTeMH, JUIS  Kpamoro  PO3yMiHHS
HEOOXITHUX JI0 peaJi3alii 3aBJaHb.
Cl
[
! I I 1
ci c12 c13 cu
Pucynox 1 — Jlepeso yineii
Cl - nmokpamieHHS TPOIECY HAIXOMKCHHS
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JIOKYMEHTY JI0 afpecara:

C11 — crkopoUYeHHS 9acy HaIXO/KEHHS TOKYMCHTY;

C12 — cTBOpEHHS €IMHOTO apXiBy JOKYMEHTIB;

C13 — cxopoueHHs ManepoBUX BUTPAT;

Cl4 — 3abe3medeHHS MPO30POCTi
CIIBpPOOITHHUKIB.

BigmoBimHo 1m0 Temartuku JaHOi poOOTH OyB
oOpannit  6a30BWil  QyHKIIOHAN I BEOCHHA
JOKyMeHTOOOIry B 3akjani BUmoi ocBitdu. Ha ocHOBI
JepeBa miien Oyno po3pobieHe nepeBo (yHkuid. Bono
sBiIsie co0OI0 iepapXidHy MoJeib, 10 3abe3nedye
JOCATHEHHS IIiJIeil CTBOPEHHS CHCTEMH (pHC. 2).

IISITBHOCTI

F1

fof F111 F121

. Fi12 F122

fof F113

Lof F114

Pucynok 2 — Jlepeso pynryiii

F1 — ¢opmyBanus Ta 30epiranHs iHdopmanii mpo
JOKYMECHTH,
F11 — po6oTa 3 TOKyMEeHTaMu;
F111 — nomaBaHHS JOKYMEHTY;
F112 — BunmaneHHs TOKYMEHTY;
F113 - penaryBanHsa iH(popMaii,
LI0JI0 JIOKYMEHTY;
F114 — neperisin AOKyMEHTY;
F12 — poGora 3 BKIIaJCHHSMU;
F121 — 3aBaHTa)XxeHHs BKJIaJE€Hb;
F122 — neperisz BKIaaeHb;

F13 — HagaHHS CTaTyCy HJOKYMEHTY.

B sixocTi momatky Ui yripaBiiHH O0a3aMu JaHUX B
Xxo[i JaHoi poOOTH BHKOPHCTOBYETHCS IPOTrpPaMHe
3abesneuenns MySQL Workbench.

MySQL  Workbench - Bi3yaJIbHOTO
MPOEKTyBaHHSA 0a3 JaHuX, 10 00’€qHYE pPO3POOKY,
aJMIHICTpYBaHHS, TIPOEKTYBaHHS, CTBOPEHHA Ta
oOciyropyBaHHs 0a3 maHux SQL B enuHy iHTeTpOBaHE
cepenosuiie po3podku 6a3 nanux MySQL.

Ha puc. 3 300paxeHa martanoridHa Mojens 0asu
JAHUX MIPOTPAMHOTO 3a0e3meueHHs
€JIEKTPOHHOTO JIOKYMEHTOOOITr'y.

Jaramoriuna Mojenb siBisie co0or0 0a3zy JTaHuX,

3aci0

CHUCTEMH

mo moOymoBaHa Ha OCHOBI KOHIIENITYyaJlbHOI MOJEI,
OpIEHTOBAaHY Ha KOHKPETHY CHCTEMY KepyBaHHsS 0Oa3zamMu
JAHUX.

B sixocTi apxiTekTypu gaHO1 cucTeMu Oyiao oOpaHO

mozmenb MVC (puc. 4). ApxiTekTypHHH 1Ia0JI0H

«MOJIeNb-TIPEJICTABICHHA-KOHTPOJICP» 3’BHBCS IIE B
1970 p., Ta mnpu3HAYaBCA I BUKOPUCTAHHSI B
Smalltalk. BimHocHo HemiomaBHO HOro MOMYJSIPHICTH
BUpOCTa, B pe3yabTaTi 4YOro CTald JOCTYIHI HOro
pearizariii B pi3sHuX MOBax, B Tomy umcii Java, Ruby, i
6ararsox KIEHTCHKHUX iHppacTpyKTypax JavaScript.

Jns po3poOHukiB .Net apxiTekTypHuil mabnoH
MVC peamizoBaHmii B BHIVISAI 1HPPACTPYKTypH, IO
HaszuBaeTtbess Asp.Net MVC, mo Bmepme Buiimia B
2007 p.

Pucynok 3 — Jamanoeiuna mooens

Pucynox 4 — lllabron MVC
BucHoBok

[lincucTemMa eJIEKTPOHHOTO JOKYMEHTOOOITy €
BIIMIHHMM pIlllEeHHSM JUIsd OpraHi3auii, 1o Mparse

ABTOMATH3yBaTH JOKyMEHTOOOII B MeXax CBOIO
T ATIPHEMCTBA.
[Hdopmariitaa miicucTemMa €JIEKTPOHHOTO

JIOKyMEHTOO0OITy € 0a30BUM IIPOrPaMHUM MPOJYKTOM, B
SIKOMY 3aKJaJleHO MiHIManbHUH HaOip QyHKIN s
BE/ICHHS EJICKTPOHHOTO JOKyMEHTOOOIry B paMKax
3aKJIaly BUIIOT OCBITH.

Bynu po3pobieHi MakeT# CTOPiHOK BiATIOBIAHO 10
SIKMX TIPOSKTYBaBCSl JN3aiiH Be0-3aCTOCYHKY Ta HOro
iHTEpdeEiic.

Cnucok Jiteparypu

1. Adam Freeman, (2013). Pro ASPNET MVC 5.
New York: Apress.

2. Tlpo enexTpoHHI JOKYMEHTHM Ta EJICKTPOHHHN
nokymentoobir 851-15 (2015).

3. ISO/IEC 2382:2015 (2015). Information technology
- Vocabulary. B3sito 3
http://docs.cntd.ru/document/120013953
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Jlancbkux €Bren Bonogumuposny

K.T.H., norenT kapenpu IbraKI, orcid.org/0000-0003-3389-5720
Yepracvkuil Oepaicasnuti mexnono2iunuil ynisepcumem, Yepkacu

Cemko Onexkcanap BikropoBuu
Marictp kadpenpu EC, orcid.org/0000-0002-4309-3556

Yepkacokuii Oepaicagnutl mexHono2iyHuil yHisepcumem, Yepracu

OCOBJIMBOCTI YIIPABJITHHS IH®OPMALIMTHUMH PU3UKAMM B [TPOLECIT
TUKATAJIBALI CYCILILCTBA

Anomayia: agmopu 8iomiuaioms, wo «iHGOpMayiuHi pusuku» € 0ocums cneyudiuHumMu ma ocoonUSUMU.

Li pusuxu € 3HAYHOW0 3A2pP03010 NPU BNPOBAONCEHHI MA eKCHAyamayii IHOOpMayiliHux MexHonio2il 6

CYUACHOMY JIcUmmi JI0OUHU, € NpoONeMolo epexmueHo20 YNpasninHa UPOOHUYUMU, DIHAHCOBUMU,
coyianbHUMUu npoyecamu, mMooOmo AGIACMbCA NEePenoHor Ha wiasaxy Oidxcimanizayii. Posensnyma

3a2anbHA  MemoOoNo2is  YNPAGIIHHS
Kaacugikayis epyn iHpoOpMayitiHux pusuKie.

iHGhopmayitinumu  pusuKamu.

Ilpeocmasnena  y3azanrbHeHna

Kniouogi cnosa: dioocimanizayis; ingpopmayiiini pusuxu; ynpaeiinna pusuxamu.

Beryn

Indopmamniitai texnonorii (IT) maibke moOBHICTIO
oxonwiu CBIT cydacHol sromauuu. CorianeHy cdepy,
0i3Hec, HaBuaHHS, (piHAHCH,
HEeMOXKJINBO ysiBuTH Oe3 IT.

[HdopmariiiHi akTHBH HAOYBAIOTH TaKOi K Bard, sSIK

BUPOOHHLTBO  BXKE

1 MarepianbHi, BHPOOHMYI pecypcH, a iHOBaliiHI
pO3pOOKM  IMBYIOTH  TEMIIaMH  PO3BHTKY  Ta
BIIPOBAKCHHS, MOJIETIIYIOUM  peai3aliio Ta
posmnoBctomxkenns  iHdopmanii, To6TO0 IT cramm
HEBIJl'€MHOI0  YaCTMHOIO  MOBCSIKACHHOTO  KHTTS
JIFOIMHMU.

Hudposa tpanchopmamis — 1e TOsSBa HOBHX
TEXHOJIOTI CTBOpEHHs, 300py, cHcTeMaru3aiii Ta

po3noBcromKeHHs iHGopMmarrii [1].
JimkiTamizaris, K
TpaHchopmarii CYCIIJIbCTBA,
BUPOOHMITBA, 3 11 NMO3UTUBHMMHU e(pEeKTaMH BHMarae

MOZEIIb Cy4acHOI
E€KOHOMIKHU Ta

KOPCTKOTO ~KOHTPOJIIO, IIBHJKOTO pearyBaHHS Ta
NPOTHO3YBaHHS Ha 3arpo3u, 00 iHpopMallis crae
MPOJIYKTOM, SIKHHl MOXKHAa KyHHUTH a00 MpoJard i Tomy,
BHHUKA€ HEOOXiMHICTP B i 3aXWCTi BiX 3arpos
HECaHKI[IOHOBAaHOTO BTPYYaHHs, HEJOCTOBIPHOCTI Ta
iHIIIE.

OmHuM 3 MeTOHiB 3axucTy iH(opMaumiiHuX
aKTUBIB € 3aCTOCYBAaHHS IHCTPYMEHTapilo YIpaBIiHHS
pu3uKamMu — iHGOpMaiHHUMH PU3UKAMH.

Mera

MeTor0 Te3 € PO3KPUTTS 0COOIMBOCTI METOMONIOT T
yOpaBmiHHSA iHGOpMamiHHUMH pU3NKaAMH B IIPOIECi
JIDKUTANI3AIi] Cy4acHOTO CYCIIbCTBA.

OCHOBHA YaCTHHA

Mertonomoris ynpaBITiHHA PH3UKaMH Iiependadae,
HacamIiepesl, iCHTU(IKAIID PHU3HKIB 13 3a3HAUYCHHIM
IMOBIPHHUX 30H 3arpo3H Ta MPOBEICHHS OILIHKH CTYIICHS
BIUIMBY IIMX 3arpo3 3 IMOAAJBIINM NPHHATTAM pillICHb
1010 KOHTP3aXO/iB.

Sk mpaBmilo, 3arpo3d IpH BOPOBA/DKEHHI Ta
3aCTOCYBaHHI «IIU(pPOBOi TpaHCHOpMaIii» 00yMOBICHI
3pOCTaHHSIM BHUTpAT oOpraHizauii Ha HpUIOaHHS
BIJITIOBIZTHOTO KOMYTAI[IIHOTO OOJIaiHAHHS Ta PO3POOKY
(3akymKy) iH(pOpMAIITHIX TEXHOJOTIH Ta MPOrPaMHOTO
3a0e3neyeHHs, 3MiHaMu B Oi3Hec- a00 BHUPOOHHUOMY
HpoLEC], BTpaT KOHKYPEHTOCIIPOMOXKHOCTI Ta iHIIIE.

[HopMariiiHi pU3HKH BXKEe MamTh CBOK «0a3y
JaHHUX», aJle MUpoKe posnoBciopkeHHs 1T, akTMBHUHA
PO3BHUTOK IITYYHOTO IHTENIEKTY, XMapHi TEXHOJIOTIH,
MOO1IbHI MEpeki CTBOPIOIOTh MPELEICHTH BUHEKHEHHS
HOBHX, INe HeBifoMux pu3ukiB. Tomy, mOBHOI
ineHTHGiKaniiHoi 0a3u iH(GOpPMAIIHUX PU3UKIB HE
iCHy€, TOMY 1110 3 TIOSIBOKO HOBHMX 1HOBAI[IHHUX PO3pOOOK
MOXe 3 SIBUTHCS 1iJ]a HU3Ka HOBUX 3arpo3.

Y BIiONOBIOHOCTI 40 BXKe IicHyH4oi 0a3w,
ineHTHGiKyBaTn iHGOpPMAUiWHI PU3UKKM MOXHa 3a
HACTYITHOIO KJIACH(]IKaIi€l0 MPEACTABICHOI y BUITIAMII
tabn. 1 [2, 3].

Ile wHenoBHHWII mepemik THX iH(pOpMaIiHHNX
PU3WKIB SIKi BUHUKAIOTh Ha IIISAXY JiHKUTAI3aIii.

Y  BiINOBiAHOCTI [0 METONOJOTIi YNpaBIiHHS
pHU3MKaMH, HACTYIIHUM KpOKOM Ticisl ifmeHTH(iKarii
iHpOpMaIifHOTO PHU3UKY € HOro sKiCHa Ta KiTbKiCHa
OILlIHKA.

SIkicHa oOILiHKa BM3HA4Ya€ NPUYMHU Ta JDKEpena
3arpo3d, HAJA€ OIIHKY pIBHA NPIOPUTETHOCTI IIHX
3arpo3, W0 B CBOIO 4Yepry BIUIMBAE Ha MPUHHATTS
pilleHb MO0  3aCTOCYBAaHHA THUX YM  IHIIMX
KOHTP3aXOJIiB.
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Tabnuya 1 — Knacugikayin ingpopmayiiinux pusukie

O3Haka pu3uKiB I'pynu pusukis

JDKEPEIIo pU3UKIB BHYTPIllIHI, 30BHIIIHI

XapakTep pU3HKIB HaBMHCHI, HCHABMHUCHI

3a BUAOM TIpsIMi, HETIPSIMi

BTpPaTHi, HEIOOTPUMAHHS
iHpopMaLiitHUX aKTHBIB,
CIIEKYNSTHUBHI

3a HacCJIIKaMH

CTHXIMHI JHXa,
TONCBKUH (akTop,

. aBapii,
32 MEXaHi3MOM

nepeadadcHi,

CTYMiHb BU3HAUYCHOCTI .
HenepeadadyeHi

JIOBTOCTPOKOBI,

yac il .
KOPOTKOCTPOKOBI

S MaJIOIMOBIpHIi, IMOBIpHI,
IMOBIpHICT BHHUKHECHHS| .
Maiike MOXXIIHBI

100aJbHi, MXKHAPOIHI,
HAaIlIOHANIbHI, TATy3eBli,
PpeTiOHATBHI, JIOKAIBHI

3a MacITaboM

KinbkicHa ouiHka y BUnsiai udp Hajae KapTHHY
IMOBIDHOCTI HAaCTaHHS PU3UKY Ta BHUTpaTH sKi pasi
peaizarii 3arpo3u MoHece OpraHi3arlis.

CBIiTOBI  JNOCIHIIUKEHHS  NPONOHYIOTh  Oe3Jiu
METO/IB pearyBaHHs Ta 3amo0iraHHs pusnkam. Sk
MPaBUJIO, [MOCBIMYCHI OpTraHi3amii MaioTh JeKiTbKa
CICHapilB pO3BUTKY IHGOpMAmIHHUX pPH3HUKIB Ta
MeTOJiB OOpOTHOM 3 HUMU 200 B pa3i HEMOXKIIMBOCTI iX
YHUKHEHHS PO3pOONSAIOTBCS METOAM, CHPSIMOBaHI Ha
3HIDKEHHSI HETaTUBHOTO BIUTHBY PU3HKIB.

Jist 3a0e3neueH st KOPEKTHOCTI YCixX 1iil B potieci
yrpasiinas [T-pu3vkamu nepen0dadeHo MOHITOPHHT Ta
KOHTPOJNb, IO JIO3BOJIAE 3IIMCHIOBAaTH 3BOPOTHIi
3B’S130K, SKUU 1HGOpPMYye MpPO CTaH MOCIHIHKYBAHOIO
00’€KTy Ta 3a HCOXIOHICTIO 3MIHIOBaTH METOIH
pearyBaHHs Ha 3arposy.

Jo sKiCHHX METONMK YIpPAaBIiHHA pPU3HKAMH Ha
ocHoBi BuMor ISO 17999 Bignocsatecs metonuku Risk
Advisor, COBRA, KOHJOP+, Proteus Enterprise,
OCTAVE, a Ttakox Digital Security Office,
PuckMenemxkep, Oracle Crystal Ball, @Risk, Risk

Watch [4].
BucHoBkn

CyuacHa METO/IOJIOT 1St yIIpaBIiHHSA
iHpopMaLiTHIMK PU3UKAMH JJO3BOJISIE IPOBECTH OLIHKY
3arpo3 B TpoIeci mifpkiTamnizamiii, 0COOMMBO B THX
BHIIA/IKaX, KOJHM iH(poOpMaliiHa CcHCTeMa BUMarae
iABUILIEHHOT yBaru 3 00Ky 3aXHCTy iH(popMarlii.
IoBHmii anamiz IT-pu3uKiB Hagae MOXIHBOCTI
MIPAaBUIBHOTO TPUHHATTS PIlIeHb IIOA0 CIEHApiiB Ta

KOHTP3aXOZiB.
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YK 69.00.25

Haszapenko IBan IBanoBHY

J.T.H., 3aBigyBa4 kadeapu MOITII, orcid.org/0000-0002-1888-3687
Kuiscoruii HayionanvHuil yHisepcumem 6yoisHuymea i apximexmypu, Kuisg

Ciainenbkuii B.B.
imkenep, orcid.org/0000-0002-9539-6022

Kuiscokuti nayionanvruil ynisepcumem 6yoignuymea i apximexmypu, Kuis

Carocap B.C.

CTYAEHT

Kuiscvruii Hayionanvruil yHisepcumem 6yoisHuymea i apximexmypu, Kuisg

OBI'PYHTYBAHHSI CTBOPEHHSI CUCTEMM YIIPABJIIHHS 3MIHOIO
ITAPAMETPIB BIBPAIIITHOI YCTAHOBKH B ITPOIIECI YIIIVILHEHHS
BETOHHOI CYMIIII

Anmouyis: 6 Oanull Yac OCHOBHUM i HAUOLbUL eheKMUBHUM CNOCOOOM VKIAOAHHS | YWiNbHEeHHS OemOHHOT

cymiwi € memoo eibpayitinoi 0ii. Bibpayitina 0is 3abesneuyemvcs uuiaxom nepedadi eHepeii 6i0

8i0p030yOHUKA 00 OemOoHHOI cymiuti 3a 0ONOMO20I0 KOAUBAHbL PIZHO20 HANPAMKY MA PENCUMY POOOY020

opeany  GiOpayitiHOi  MAwUHU.

3a Hanpamxom ye 00’eMHe YWiNbHEHHA V BEPMUKANbHIL abo

20PU3OHMANbHIT NIOWUHI HA GIOpayiliHoOMy MAUOAHYuKy, nepedaua enepeii be3nocepednvbo OemoHHI

cymiui nogepxuesum abo enubunnum eibpamopom [1]. Ilpu yvomy pescum modice Oymu eapMOHIUHUM,

8ibpoyoapnum abo yoapHum.

Kniouogi cnosa: giopayiitna mawuna; mooens 6emonnoi cymiuii; Komnpeciine yujiioHeHHA

Beryn

Ha cyuacHOMy eTami OyZiBHHIITBA BHCYBalOTBHCS
MiABUINCHI BAMOTTH IO SIKOCTI OYIiBENEHUX CyMIIIIEH,
JI0 TIPOIIECIB iX YIIUIbHEHHS, YKIagaHHsS B GopMy IS
OTpUMAaHHS HEOoOXimHOI MimHOCTI 3a  MiHiMi3amil
eHeproButpar. HesanexxHo Bix Tumy mepemadi eHeprii,
KOHCTPYKIiT pobouoro oprany, pexxumy BiOpaniitnoi aii,

mporec YIIUTEHEHHS 06eToOHHOT cyMirni

XapaKTepU3YEThCS JEKIIbKOMa BAXKIMBUMH CTaisIMHU,

0OYMOBIICHIMH  3HAYHOKO  3MIHOK  PEOJIOTIYHHX
BJIAaCTHBOCTEH OETOHHOT cymili.
Mera

BusHaueHHs: Moesi OCTOHHOI CyMmilli 3a SIKOIO

BapTO OMMCATH 3MiHY PEOJOTIYHHX BJIACTUBOCTCH Ha
BCHOMY eTarli 11 yIliJIbHeHHS.

OcHOBHA YacTHHA

Onuc 3MiH pPeoJIOTiYHUX BIIACTUBOCTEH OETOHHOI
CyMillli TpakTyeTbesi 1O pisHomy [2-6]. HaiiGimbm
BIpOTiTHOIO € MOENb, 3a KO 3MiHa PEeoJOTIYHHX
BJIACTHBOCTEH OETOHHOI CyMIIlli CKJIAJa€ThCS i3 TPHOX
CTajil pyXy YaCTHUHOK OETOHHOI CyMIIlli: iHAUBiAyaIbHE
(pyX OKpeMHUX YaCTHHOK 3allOBHIOBada MO0 00 €My
OeToHHOI cymimi), 3arajgpHe (CIiIbHE) KOJMBAHHS PyX,
SIK CYLUIBHOI CHCTEMH 3 PIBHOMIPHUM IEPEMIIEHHSIM
YaCTHHOK BiJl OJJHOTO TOJIOXECHHsI piBHOBAaru B iHmie. Y

3B'SI3Ky 3 OUM B IpOIeCi BiOPOYIIiTbHEHHS BUAUIIIOTH
Tpu cramii [2]: 1 - mepeyknamanHs ckiamoBux, Il -
30mmkeHHs  cxiagoBux, Il - kxommpeciiHuit
ymineHeHHS. Ha mepmniid  cramii  3AifiCHIOETBCS
MepEeKOMIIOHYBaHHS 3€pPEH 3allOBHIOBaYa, 1[0 MParHyTh
3alHATH OLIbII CTiMKE IOJOXKEHHS BiJHOCHO OIHMH
OHOTO, TOMY BIiZOYBa€eTbcs 3MiHa 00’€My CyMimIi.
TpuBamicte 1iei cramii 3aJeXUTh Big KOPCTKOCTI
O6eToHHOI cymimi. BiOpoylinbHEHHS! pEeKOMEHIY€EThCs
npoBomutd  [1,3,4] Ha TOHMXEHHX YACTOTaX Ta
30UTPIICHUX 3HAYCHHSAX aMIUNTyOu KonmuBaHb. Crafis
XapaKTePU3YEThCS 3HAYHUM 30UIBIICHHSIM IIIJIBHOCTI
OeToHHOI cymimni Ta BUiydeHHsM moBiTpsi. Ha npyriii
cTanii BimOyBaeThcs 30MIDKCHHS YACTHHOK CYMIIIi i
OOBOJIIKaHHS IX IEMEHTHHUM TiCTOM. BiOpoymiiisHeHHS

PEKOMEHIYEThCS  TpoBoauTd [1] Ha migBHIIEHHX
YacTOTax Ta 3MEHIIEHHX 3HAUCHHSIX AaMIUITYIH
KOJIBaHb.

Tpers cramis HOCHTH Ha3By KOMITpECIHHUI

OOTHCKY MHUIIXOM  IiJBHIICHHSIM CTaTUYHOIO THCKY,
HalpuKia], LUISIXOM 3aCTOCYBaHHsS IIPHUBaHTa)KyBaua.
3acTocyBaHHS BHCOKMX THCKIB JO3BOJISIE 3alOBHUTH
LIEMEHTHUM TICTOM TIOpPOXKHEUi MiX 3allOBHIOBAYAMH,
61711 PIBHOMIPHO PO3MOAUINTH IApPOBY BOLY 1 oOXaTn
KOHTakTH MK 3epHamu. [Ipomec ¢opmoyTBopeHHs,
AKAHA TPOTIKa€ OAHOYACHO 3 YIIUJILHEHHSM, HAIAa€ThCS
BHTOTOBIICHOMY BHPOOy MeBHY KOH(}Irypariro i 3a1aHui
TeOMETPUYHMI PO3Mip. 3 BHUILEBUKIAJAEHOTO BHIHO, IO
npotiec BiOpoyminbHEeHHsI OETOHHOT CyMilli Ha Pi3HUX
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CTaisAX MiINOPAIKOBYETHCS PIZHUM 3aKOHOMIPHOCTSAM
3BaXKalO4M HA 3HAYHI 3MiIHM ii  PEOJOTIYHHX
BJIAaCTHBOCTEH B IpoOLECi BiOpOYIIiIbHEHHS, 30KpeMa -
MilHICTh OeToHHOT cyminn R 3pocrae, a mopucricth W
3amkyeThes (Puc. 1). ToMy mpu CTBOpEeHHI YCTaHOBOK

TUIst BiOpOYIIiTEHEHHS, 3MiHU rmapameTpiB
BiOpOKOJIMBaHb Ba)KJIMBE 3HAYCHHS MOBCIIHKU OCTOHHOT
cyMimi gk ~ 0araTOKOMIIOHEHTHOTO  CEpeIOBHIINA

JUHAMIYHOMY BIUIMBI Ha Hei. JI7s OWIHKK Ta aHAI3y
MpoIeCiB, IO MPOTIKAIOTh B OETOHHOI CyMili,
po3pobieno [1-6 ] psim Momene# B 3aleKHOCTI Bif
cTajiil ymigbHEeHHS. pyriuM BaKIHBHM (aKTOPOM, IO
BU3HA4Ya€ Tepedir BiOpOYIIIJIBHEHHS, € XapakTep
BiOpaniiiHOTO BIUIMBY - TapMoHiitHuiT abo ynaphuii. Lle
00yMOBJTICHO 0COONMBOCTAMHU KOHCTPYKIIi 30ymHUKA i
Bibpomtomankwu [ 1, 3].

R 4 4w

/R i

Pucynox 1 - 3mina miynocmi R i nopucmocmi W 6emonnoi
cymiwii 6 npoyeci ii yujinbHeHHs

Tpers OCHOBHA 0COOIHBOCTI

YIITbHEHHS

NpUYHHA
cymimi
JMHIAHICTIO TPOIECiB, IO MPOTIKAIOTh B CyMIIli, K B

6eToHHOT BUKJINKAaHA  HE
MIPY>KHO - B’SI3KiH PIAMHY i, SIK HACTIJOK, - 3aJICKHICTIO
XapakTepy IpOLECY YIIUIBHEHHS Bl CIIBBIJHOIICHHS
BEJIMYUH aMIUTiTyau A i dactotu f konuBaHb. Y poboTax
[1,3-6] cTBOpeHi TeopeTHUHI Ta MPAKTHYHI MEPEIyMOBH,
SIKI TOBOIATH, IO 3HAYCHHS YACTOTH, AMILTTYIH 1
HanpsMK{ BiOPOKOJIMBaHb € OCHOBHUMHU (hakTropamm,
10 BH3HAYAIOTh JUHAMIKY MPOIECY BiOpOYIIIIPHEHHS i
(OpMYIOTh, B KIHIICBOMY paxyHKY, MII[HICTh KapKacy Hi
BIaCTHBOCTI OeToHHMX BHpOGiB. Y poborax [1,3],
MOKa3aHo, IO 4YacTOTa, aMIUIITyna 1 HampsMOK il

BiOparmii IIOBUHHI 3MIHIOBATHUCS B nporieci
BiOpOYIIiTEHEHHS. Buxoznsuun i3 NIPOBEJIEHUX
JNOCTIKeHb, TaKWHd MPOIEC MOXHA  MNPEACTABUTH

cxemoro (puc.2) , me f, A - dactora 1 amIuiiTyga
KOJIMBaHb, IO 3MIHIOIOTBCS B daci 3a mepiom t
MPOTIKaHHA BCIX CTajAid mporecy BiOpOyHIUIEHEHHS
6eToHHOI cyMmimTi.

¢

0 U t t: [ T te t 1

1 t tn

Pucynox 2 — Cxema 3minu vacmomu i amnainyou KOIU8aHs
8ibpayitinoi MawuHu.

OTxe, Al NMPaKTHYHOTO BHPIIICHHS peaizarii
MIPUBEACHOI CXeMH HEOOXiTHO 3MIHCHUTH TOCIiIKeHHS
BU3HAYCHHS PEAJbHUX YHCIOBHUX 3HAuCHb 3MIiHH
YacTOTH 1 aMIUNITyAW KOJNWBAaHb BiOpamiiHOI MalluHHy,
10 1 € 3aBIAHHSAM OCHOBHOIO METOIO ITi€l poOOTH.

BucHoBku
1. B nmaumii 4Yac OCHOBHMM 1 HaHOUIBII
e(peKTHBHIM CHOCOOOM YKJIamaHHA 1 YIIUIEHEHHS

OeTOHHOI cymimni € weroj BiOpamiinol fii, sKka
3a0e3neyyeThCsl  IIIIXOM mepenavyi  eHeprii  Bix
BiOpo30ymHHKAa 10 OETOHHOI CyMimIi 3a TOIIOMOTOO
KOJIMBaHb PI3HOTO HANpsAMKy Ta pexXuMy poOo4oro
opraHy BiOpaliifHOT MaIlIuHH.

2. HaifOimpm — BipoTigHOIO €
VIIJTBHEHHS OCTOHHOI CyMIlll 32 SKOH

MOZEIIIIO
3MiHa 11
PEOJIOTIYHKUX BJIACTUBOCTEH CKIAMAETHCS 13 HACTYIHHX

cTani pPyXy YacTHHOK OCTOHHOI  CyMimIi:
IHAMBiqyanbHE , 3aralbHe CIIUIbHE  KOJWBaHHA
YaCTHHOK, SIK CYLUIBHOI CHUCTEMH 3 PIBHOMIpPHUM

NEepeMillleHHsIM YacTHHOK Bil OJHOTO IOJOKCHHS
piBHOBar# B iHIIE.

3. Ilpu TS
BIOpOYILIIbHEHHS, CHHTE31 3aKOHIB 3MIHM HapaMeTpiB
BIOPOKOJIMBaHb BAXXIMBE 3HAYCHHS Ma€ BpaxyBaHHSI
OCOONMMBOCTEH  IMOBENIHKM OCTOHHOI  CyMmimn, 5K
0araToKOMIIOHEHTHOTO CEepe/IOBHUINA [IPU JTUHAMIYHOMY
BIUIVIBI Ha Hei.

CTBOpEHHI YCTaHOBOK
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YIK 004.9

MomnaBcbkuii OsiekcaHap AHATOTIHOBUY

K.T.H., moueHt kademnpu IT, orcid.org/0000-0003-0465-6843

Kuiscokuti nayionanvruil ynisepcumem 6yoignuymea i apximexmypu, Kuis

ABTOMATHU30BAHI CUCTEMHY NITPUMKHU IPUHHATTS PINIEHD ITPA
POBOTI HA BIPKOBUX PUHKAX

Anomayia: 6 Oaniti pobomi 0emanbHO PO3IAHYMO OCOOAUBOCHI POOOMU ABMOMAMUZOBAHUX CUCTIEM
00nomo2u NpulHAmMms piwienv npu pobomi Ha CHOMOBUX Ma () 104epCHUX OIPIHCOBUX PUHKAX. 3MIHY
sapmocmi YiHu enekmpudHol enepeii 8ajliCcKo NpOocHO3Y8aAmMU OCKLIbKU 60HA 3ANedCums 6i0 6a2amvox
gaxmopis, AKi & c80r0 uepey, no ceoiti npupodi maiome HeniHiunut enaus. Cymmesi nepesacu Ha
CbO2OOHIWHIT OeHb ceped ICHYIOUUX MemOOUK MAaromyv HEUPOHHI Mepedci, MoMy 6 OaHOMY 0O0CTiONCeH]
3anpoNoOHOBAHO VHIGEPCATbHY apXimekmypy O 3a0ay RIOMPUMKU RPULHAMMS MAa NPOSHO3VEAHHS
PIlienb asmomMamu308aHoio CUCHEMOI0 OISl CHOMOB020 I (b 1oUepcHo20 GIPICOBUX PUHKIE IKI 6A3YI0MbCs

HA OaHUX MemOOUKAX.

Kniouogi cnosa: asmomamusoeani cucmemu; 0ipoca; ¢p’rouepc; mamiunne Haguanns.

Beryn

ABTOMaTn30BaHi CHCTEMHU HIATPUMKH NPUHHATTSI
pilIEHb  3aCTOCOBYIOTBCS JJIsl BHpIIICHHS 3aBIaHb
armapatHoro a0  TPOrPaMHOTO  MOJCIIOBAHHS
IHTETIeKTyalbHUX BHIIB JIFOACHKOI mismbHOCTI. He
3aJIMIIAETHCSL B CTOPOHI 1 (hiHaHCOBa c(epa: KOKHOTO
JHs 3’SBISIOTBCS BCE HOBI IHCTPYMEHTH, Taki $K
OHJIAH-CepBiCH ab0 TPOrpaMHU-KOHCYNBTaHTH, SIKi
JIONIOMAaraloTh ~ YIpaBJsITH aKTUBAaMHU Ta I[pUHAMAaTH
pi3HOrO poxy IHBECTHLIHHI pIlIEHHs, KpiM TOTO,
IIMPOKOTO TIOMIMPEHHS HAOMParoTh KBaHTOBI (GoHIH, B
SIKMX PIIICHHS PO IHBECTHIIi MPUHMAIOTECS TIOBHICTIO
ABTOMAaTHYHO 0a3ylO4HCh Ha MaTeMaTHUYHUX MOJENEH Ta
NPeIUKATUBHUX METOJaX aHamidy Ui HPOrHO3YBaHHS
[5].

Hes3Baxkaroun Ha  3HAYHUN

nporpec
ineHTHGiKanii Gip)KOBUX TEHAEHIIN Cy4acH! eKCIepTHI
B OLIBIIOCTI BWIAAKIB, BHUKOPHCTOBYIOTH
pO3pOOKKH  TPOMO3UINH 1010
NpUAHATTS ~ pimieHb. Jns  OpuiiHATTA — CHCTEMORO
MOJIOHUX pillleHb, HEIOCTATHBO BH3HAYCHHSI CaMHX
TEH/ICHIII IPYHTYIOUUCHh Ha OOpOOI BEIHKHX OOCATIB
JaHUX, HEOOXIAHO TaK caMoO TIOCTIHHO IIOB’SI3yBaTH
00pobneHy iHQopMarito Mik co00r0, TpHUITMATH
pilleHHsT MmOA0 OOpOoONEHHX JaHWX 1 TPOTHO3YBATH
mofil, AK OKpeMi mapameTpu 00’€KTa MpPOTHO3YBaHHS

[5].

pu

CHCTEMU,

mabnoHHI  MEeTOoAu

Mera

OcHoBHa mpoOiieMa Cy4acHHX AaBTOMAaTH30BaHUX
CHCTEM € T€, 1110 BOHU 00pOOIISIIOTh Pi3HI CTaTUYHI 1aHi,
HE BpaxOBYIOUH OCOOJMBOCTI 3acTOCYBaHHS JaHOl
iHpopmamii g0 IMHAMIYHUX ~ceperoBum. Tomy,
OCHOBHOI0O METOI0 [JaHOTO MOCHIDKeHHS € Tinoip

apxiTeKTypHd AaBTOMATH30BaHMX CHCTEM, BXIIHHX 1
BUXIIHUX TOTOKIB MHaHWX [UI1 3adaqd MiATPHMKH
NPUIHATTS Ta TPOTHO3YBAHHS PIllICHb CIOTOBOTO 1
¢’r0uepcHOro Oip>KOBUX PUHKIB.

OcHoBHA YacTHHA

Y KOHTEKCTI HOBHMX eHepreTnyHux e €C,
OJIHIEI0 3 SIKMX, € MDKpErioHajJbHe CHiBPOOITHHIITBO
puHKiB enekTpornocradanus. "The Day-Ahead market
(DAM)" — me CcKkgagoBa  ONTOBOTO  PHHKY
€JIEKTPOCHEPTii, 3a SKUMH 3IIHCHIOIOTHCS MOTOIUHHI
YTOZIM 110 TIOCTaBII €NEKTPUYHOI €Heprii Ha HACTYITHUH
nenp micist TopriB. Puaox "DAM" € ocobmmBo
B)XJIMBUM B 3B’S3KY 3 TPaHCHAI[IOHAJIBHOKO JISUILHICTIO
Ha HboMy. [loumnaroum 3 19 mmcromana 2014 poky,
puHOoK "DAM" B PymyHil mpaiitoe B CIiIBHOMY PEKUMI
3 punkamu B Yexii, CioBayuuHi Ta YropuuHi 3a
nomomororo 4AMMC [5] — wmexaHi3My 3B’S3Ky IIiH.
[pukmaxg nasux B3sATHH 32 mepiox omHoro mHsA 3 10
BepecHs 2019 poky npencrasnenuit y Taom. 1.

Tabnuysa 1 — Lina na enekmpuuny enepzito mixc 4ma
PUHKAMU €6PONENCbKUX Kpain

Yac Hina Hina Hina ina

Pym.* Yrop.* CnoB.* | Yexia*

1. 45.0 45.0 32.0 32.0
2. 43.0 43.0 30.2 30.2
3. 40.4 40.4 28.8 28.8
21. 64.4 64.4 50.1 50.1
22. 54.9 54.9 43.1 43.1
23. 46.6 46.6 39.7 39.7
24, 38.2 38.2 32.9 32.9

* 11inu 3a3Ha4yeHi B eBpo/MBT 3a ronny
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Ha Puc. 1 npezncrapineHo MIOTOAWHHA 3MiHA IIHH
Ha eNIEKTPUYHY eHeprito PymMyHii B MOPIiBHAHHI 3 I[iHAM
puHKIB enekrpoeHeprii B Uexii, CnoBayuuni Ta
VYropiwmHi 3a oauH JeHb BepecHs 2019 poky:
y
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Pucynox 1 — Ilocoounna yina enekmpoenepeii 6 Pymymii,
Yexii, Cnosauuuni ma Yeopwuni 3a 00ur 0emd

3MiHYy BapTOCTi IIIHH ENEKTPUIHOI €Hepril Iyxe
BaXKO TMepef0auyuTH OCKUIbKM BOHA 3aJICKHTh BiJ
MONITHYHUX, CKOHOMIYHUX, MPHUPOAHIX Ta Oaratbox
iHIIUX (paKTOpiB, sIKi B CBOIO Yepry MO CBOIH mpHpomi
MAalOTh HETIHIWHUHA BILIHB.

HesBaxaroun Ha icHytoui METOAUKHU
MPOTHO3YBaHHSA, AaHANTHYHUA  IHCTpyMeHTapiit i
PI3HOMaHITHI NPOTpaMHi TNPOAYKTH, Mauo SKi 3 HHX
3[aTHI  HajgaTtd  JOCHiJHUKY pileHHs
pOoOIeMH.

CyTTeBi TepeBard CHOTOAHINIHIA HEHb Cepex
ICHyIOYMX METOAIMK MarTh Heipomepexi. Iltyuni
HEHPOHHI MepexXi — I1e MaTeMaTH9HI MOJIENI, a TAKOXK iX
amaparHi a0o mporpamHi peamizamii, moOygoBaHi 3a
MIPUHITUIIOM opranizarii Ta (hyHKIIOHYBaHHA

aJICKBATHC

O10JIOTIYHMX HEHPOHHMX MEpeK — Mepex KIITHH
TOJIOBHOTO MO3KY.

HeiiponHa Mepexa sBjse c0000 CYKYIHICTb
BEJIMKOTO YMCJIa HAMMPOCTILIMX €NEeMEHTIB — HEHpOHIB,
3B'SI30K MK SIKUIMH SKAX BH3Hadae T mepexi. 1106
CTBOPUTH IITYYHY HEHPOHHY MEpEeXy Ul BUPIIICHHS
sKoi-HeOy/b 3amadi, HeoOXigHO o0paTh apXiTeKTypy
3’€lHAHb HEHPOHIB OAWH 3 OJHMUM, 1 BIINOBITHHM
YHHOM TiMiOpaTH 3HA4YEeHHS BaroBHX IapaMeTpiB
3B’S3KiB MK HUMH. HacKiTbK1 OJIMH €JIEMEHT 3aJIeKUTh
Bil IHIIOrO BIJMOBIJAIOTh Baru 3’€JHaHb, SKi
BU3HAYAIOTh CHITY BIUIHUBY.

3naTHICT HEHPOHHOT MepeKi J0 NMPOrHO3yBaHHS
HampsIMy BWILTABAE 3 11 3MATHOCTI 0 y3arajibHEHHS i
BUIIJEHHS CXOBaHUX 3aJIE)KHOCTEN MK BXIIHMMH Ta
BuxiguuMu gaHuMd. OCKIIbKHM K BXIigHI Tak i
MIPOTHO30BaHi JaHi B JAaHOMY BHUMAAKy MalOTh YiTKO
BHPaKCHI YMCIJIOBI 3HAYEHHS, ONTHMAJIBHUAM DPIIICHHIM
Oynie BUKOpPHCTaHHS OararomrapoBoi HEWPOHHOI Mepexi
3 3BOPOTHIM TOIIMPEHHSIM MOMIIIKH.

AJITOPUTM  3BOPOTHOTO  MOUIMPEHHS MOMHIKH

3aCTOCOBYEMO ISl 0araTomapoBOTO MEpLEnTpoHy. Y

MepeXi € MHOXHHA BXOAIB Xj,....,X,, Ta BHXOIB
Yir----»YVq » & TAKOXK BHYTPILIHI CIIOT 3 CBOIMU By3/1aMH.
BBaxkxaTnmeMo, 1110 BCi By3/IM IPOHYMEPOBaHI YHCIAMU
Bim 1 n0 N HacKpi3HOK HyMEpali€l HE3aJeKHO Bij
toroyiorii mrapiB. OCKiUNBKM HaM BigoMa HaBYaJlbHA
BUOipKa TO QyHKIIIS IOMWIKU, OTPHMaHa 32 JI0TTIOMOTOF0
MeTo/Ja HaMEeHIINX KBa/IpaTiB, BUIVISIAE TAK:

F({w,}) =5 Y (6= o)

keg (1)

e, Wi j _ e Bara 3B’s3Ky, IO 3’€IHYyE i-i Ta j-i
BY3JIH;

0i — ne Buxin i-ro Bysna;

e - Ie MPABHJIBHI BiIIOBI/II MEPEKI.

OcHOBHa ijess 1LOTO METOAy TOJSITaE B
HOIIMPEHHI CUTHAJIB TIOMWJIKH BiJl BUXOJIB MEpexi 110
PSIMOMY
TIONIMPEHHIO CUTHATIB Y 3BHYAHOMY peXuMi poOoTH.

BxigHUMM cuUrHamaMu Takoi HEWPOHHOI Mepexi OyayTbh

i BXOHmiB, B HampsMKy, 3BOPOTHOMY

OCHOBHI YHHHUKH fKi BIUIMBAIOTh Ha ()OPMYBaHHS I[iHH
Ha CIGKTPUYHY CHEprilo: IiHM Ha TICPBUHHI
CHEPreTHYHI  PECypCH, CE30HHICTh  CIOKHBaHHS,
HOTOJIHI YMOBH, KYpPCH BaJIIOT Ta BHYTPILIHbOJOOOBHI
TIOTIHT.

BucHoBku

B JIaHOMY JOCITIKeH] 3aIPOIIOHOBAHO
yHIBEpCAJIbHY apXiTeKTypy HEHpOHHOT Mepexi s
3aja4i MiITPUMKH OPUHHATTS Ta NMPOTHO3YBAaHHS LIHU
€JIEKTPOEHEPTii CHOTOBOTO 1 (h’FOYEPCHOTO OipKOBUX
PHMHKIB, II0 € BaXJIUBUM KpPOKOM [0 IIiJABUIICHHS
e(EeKTUBHOCTI ~ NPUHUHATTS  pillIeHb  ONEpPaTopoM
ABTOMATU30BaHUX CHUCTeM. Benukuii MacuB naHux (3a
OCTaHHI 6 pOKIB), SIKHH 3pOCTa€ 3 KOXHHUM IHEM Ja€
MOXKJIMBICTh HaBUaHHS aBTOMaTH30BaHMM CHCTEMaM Ta

niaBUILYy€e e(DEeKTHBHICTh aJITOPUTMY IPOTHO3YBaHHSL.
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MOPIBHSJIBHUAM AHAJII3 METO/IB PO3II3HABAHHS OBJINY

Anomayia: YV dauiu pobomi po32ns0aemvcsa OCHOBHI Memoou emany UOileHHs 03HAK O PO3NI3HABAHHS

0bnuu, ixui nepesacu ma Hedoniku. Memoou noodineni na 08i epynu — 3 BUKOPUCMAHHAM 2I00ATLHUX Ma

aoxanvHux osnaxk. Ceped memooie, sKi

BUKOPUCOBYIOMb  2100AIbHI

O3HAKU po3a/w()ai0mb0}z

ouckpuminanmui memoou. Ceped memoodis, 5uKi GUKOPUCMOBYIOMb JIOKAIbHI O3HAKU PO32TSA0AI0MbCS
MemoO SHYYKO20 NOPIBHAHHA HA epadax, akmueri mooeni popmu, aKmusHi MoOeri 308HIUHBLO20 BULTADY,
NPUXOBAHi MAPKOBCHKI Modeli, Moppineoei modeni. Ceped 3a2anbHux Memooie po3ensioaomscsi UWMyYHi
HeUupouHi mepedici. [ KoducHO20 3 Memodis (epynu Memoois) HagedeHi ixni nepesazi ma HeOOmiKuU.

Kniouogi cnosa: eman eudinenna 03naK 011 pO3Ni3HAGAHHA 00aUY; 27100a1bHI 03HAKU; TOKATbHI

O3HAKU.

Beryn

Cucrtema po3mi3HaBaHHA OOJUY — I TEXHOJIOTI,
3naTHa igeHTH(diKyBaTH abo mepeBipuTH o0co0y Ha
mudpoBoMy 300paxeHHI abo Bimeokasnpi. IcHye Gararo
METOJiB, SIKI BUKOPHUCTOBYIOTbCS B  CHCTEMax
po3mi3HaBaHHs 0OCi0, aje B LJIOMY BOHH IPYHTYIOThCS
Ha TOPIBHSAHHI pUC OOIUYYS 3aJaHOTO 300paKCHHSM 3
obmuuusmy, siki 30epiraroteest B 6asi nanux [1]. Tunosa
cucTeMa po3Mi3HaBaHHS 00JMY Mae 4 MOIyIsi: MOAYJIb
BUJIJIGHHSI OOJIMYYsl, MOAY/Ib BHPIBHIOBAaHHS, MOJYJb
BHIIICHHS 03HAK, MOAYJIb MOPIBHIHHS (KiIacugikaTop).
Hapani po3misimarumerbcss MOAYNb (€Tar) BUAIICHHS
03HAK TSl PO3Mi3HABAHHS.

Mera

Mertoro aHoi poOOTH € MPOBEJCHHS MOPIBHSHHS
OCHOBHUX METOJIB PO3Mi3HABAHHS OOJMY Ta BHUSIBICHHS
iXHIX TepeBar 1 HEJONIKIB i1 BHOOPY HAMKpAaIioro
aJTOPUTMY BiJIITOBIHO J0 MOCTABIEHOT 3a/1a4i.

OCHOBHA YaCTHHA

MeToau BHAUIEHHS O3HAK MOYKHA ITOJUIMTH Ha JIBI
Ipyld — 3 BHKOPUCTAHHSAM DIIOOAJbHHUX O3HAK
(asropuTMH TIPAIIOIOTH B IIJIOMY 3 OONHYYAM) Ta
JIOKaJbHUX  O3HaK  (aNrOpUTMH  BiJOKPEMITIOIOTH
YACTUHH OONMYYS, 33 SIKUMH BiAOYBa€ThCS BHILUICHHSI
o3HaK). Jlo MeroniB, SKi BHKOPHUCTOBYIOTH INIOOAIIbHI
O3HaKW BIJHOCATHCSA JTUCKpPUMiHAHTHI Metonu. Jlo
JIOKaJIbHI  O3HaKH

METOMiB, $IKi BHKOPHUCTOBYIOTbH

BIZIHOCSATBCS: METOJI THYYKOTO NOpPIBHAHHS Ha rpadax,
aKTHBHI Mozneni (OpMH, aKTHBHI MO 30BHIITHBOTO
BHUIUISITY, TPUXOBaHI MapKOBCBKiI MOAemi, MOpQiHTOBi
Mozeni. Jlo 3aranbHUX METOAIB BiJHOCSTHCS IITYYHI
HEHPOHHI MEepeKi.

Hexait € N mromeit, i HaBuaibHa BHOIpKa MiCTHTH
ixHi Qotorpadii posmipy A X B. Koxna ¢otorpadis €
TOYKOIO B TpocTopi po3mipHocTi A X B. VYV koxHOl
JIOOVWHHA B HAaBYAIBHIN BHOIpII € KimbKka ¢ororpadi,
IO TPEJICTABIAIOTh CO0OI0 KiIbKa TOYOK Y LBOMY
0araToBUMIipHOMY IIPOCTOpPi 1 YTBODIOIOTH II€BHY
obmacte. CyTHICTP BCiX IHCKPUMIHAHTHHX METO/IB
moJsirae B TOMY, 100 mOOymyBaTH OesKe PpO3OUTTS
ObOro  0araTOBUMIPHOTO  MPOCTOPY,  PO3AIIMBLIM
o0nacTi, sIKi HaJekaTb pi3HEM IHomsaM. Lle m03BOTUTH
BH3HAUUTH, M0 skoro 3 N kimaciB o0pasiB HaJeKUTH
HOBa (hotorpadis, TOOTO sikuii 3 N 40JIOBIK 300pakeHHIA
Ha Hii. OAWH 3 HaWMNOIIMPEHINIMX JAUCKPUMIHAHTHUX
METOJiB € METOJ TOJOBHHX KOMIIOHEHT, SIKHi
3aCTOCOBYIOTH  JUISi  NPEJCTABIEHHS  300paXKeHHs
o0MYYsT BEKTOPOM Mayoi PO3MIpHOCTI (TOJIOBHUX
KOMIIOHEHT), SIKUA TIOpIBHIOETbCS 3 ETAJOHHUMHU
BEKTOpaMHM, 3aKJIaJeHMMH B 0a3zy pgaHux. [0soBHOIO
METOI0 METOAy € 3HayHe 3MEHIIEHHS pPO3MipHOCTI
MPOCTOPY O3HAK TaKUM YHHOM, 1100 BOHO SIKOMOTa
Kpalie OINCYBal0 «TUIOBI» 00pasy, M0 HaJexXaTb
Oe3miui oci6 [2]. JlinifiHui JUCKpUMIiHAHTHHN aHai3
BHOMpA€E MPOEKINI0 TPOCTOPY 300paXkeHb HA MPOCTIp
03HaK TaKUM YHHOM, o6 MiHIMI3yBaTH
BHYTpILIHBOKJIACOBY 1 MAaKCHUMI3yBaTH MIDKKJIACOBY
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BiICTaHb B  MPOCTOPI JIuckpuMiHAaHTHUI
(akTopHUH aHaNi3 OTPUMYE MOJENb 300paKEHHSI
00MMYYs 3 IEIKAM YHCIIOM MapaMeTpiB, 3a TOMOMOTO0

O3HaK.

SIKOT  TPOBOJMUTHCSA  OIliHKA ONU3BKOCTI  TECTOBOTO
300pakeHHSA 10 300paxeHHs oOmmyui. o mepeBar
JUCKPUMIHAHTHIX METOIB MOYKHA BITHECTH

iHBapiaHTHICTh 10 BUpa3y OOJIMYYsI, OJOKEHHS TOJIOBH
y TpOCTOpi, iHOMI OO OCBITIEHHA. AJie € 1 HENOJNIKH:
BIJICYTHICTh iHBapiaHTHOCTI A0 MacmTaly, A0 Tia, 10
YaCTKOBOTO 3aCJIOHEHHSI.

[Ipu BUKOpUCTaHHI METOIY T'HYYKOTO MOPIBHSIHHS
Ha Tpadax, oOINIYs IPEeACTaBISAEThCS Y BUTTIS Tpada,
B SIKOTO y BEpIIMHAX OOUMCIIOIOTHCS 3HAYEHHS O3HAK, a
peOpa 3BaXKYIOTBCS BIACTAHAMHU MK CYMDKHUMHU
BepmuHaMu. Ha erani posmisHaBaHHS, ofuH 3 rpadi —
E€TAJIOHHUI — 3aJHMIIAETHCI HE3MIHHHMM, B TOHM dYac SIK
iHIWA  pedopMyeTbcs IOKM He Oyae JOCArHyTa
HaliMeHIIa CcyMapHa BiOMIHHICTB MDK O3HaKaMH
neOpMOBaHOTO 1  eTaloHHOTo TpagiB. PizHums
(Bimcranb) Mik JaBoMa Tpadamu OOUMCIIOETBCS 32
JIOTIOMOTOO IIHOBOIT (yHKIIT AedopMartii, o BpaxoBye
i BIAMIHHICTP MDK 3HAYCHHSIMH O3HaK, 1 CTYIiHb
nedopmartii pedep. Pesynbrar posmi3HaBaHHS CHCTEMHU
— €TaJIOH 3 HaWKpaluM 3HaueHHSM LiHOBOI (YHKIIT

nedopmanii. Cepen mepeBar [aHOTO MeETola €
iHBapiaHTHICTP 1O OCBITIEHHA, TIa, YacTKOBOTO
3acjoHeHHs, Macmrady. Hemomikamu €  HH3bKa
iHBapiaHTHICTh 10 BHpa3zy oONMYYS Ta TIOJIOKEHHS

TOJIOBH Y IPOCTOPI.

Cytricts metomy Active Shape Models (ASM)
nojsrae B OONIKy CTaTMCTHYHHMX 3B’S3KIB
pO3TanIyBaHHSIM aHTPONOMETPHYHUX TOYOK HA HAasBHIH
BuOipHi 300pakeHb o0Onm4, 3HATHX B aHgac. Active
Appearance Models (AAM) 3amae 3MmiHu  popmu
obnuuyst i ¥oro xapaktepHux puc. s BHSABICHHS
0co0M  3HAaxXOIATbCS  HapaMeTpu, sKi  3aJarTh
300pakeHHs HaOLIBII OIM3BKE 10 CIIOCTEPEkKYBAHOTO.

MiXx

CryniHp ONU3BKOCTI 30BHILIIHBOTO BUIVISY MOAENI JI0
CIOCTEPEXKYBAaHOTO  300paKeHHS Jla€  MOXKJIMBICTD
OIIIHUATH, YU € O0MMYYsi Ha 300pakeHHi. [lepeBaramu
MOXKHa BBa)KaTH IHBapiaHTHICTb /IO YacCTKOBOTO
3acJIOHEHHA. Hemomiky: CKIaIHICTh 3a7adi BUIUICHHS
KOHTYPIB.

OmHUM 31 CTAaTHCTHYHUX METOMIB € IPHUXOBaHI
MapkoBcbki Mozeni (IIMM) 3 OuCKpeTHHM dacoM.
Enementamu [IMM € kiHIEBa JUCKpPETHA MHOXXHHA
npuxoBaHux cradiB [3]. 3aBmaHHs pO3Mi3HABAHHS
IUIATBCS Ha Bl Mmig3ajgadi: Ha erami HaByaHHs [IMM,
Tpeba moOyayBard Mozenb 1O Habopy pi3HHX
300pakeHb, OOIMY  KOHKPETHOI  JIFOAWHH, IO
30epiraeTecst B 0a3i maHWX; Ha eTami pO3IMi3HABaHHA
JiesIKe 3alpOIIOHOBaHe 300pakKEHHs CIIi BIAHECTH [0
oJHi€T 3 MozIeN 3 AesiKolo WMoBipHicTIO. [lepeBaramu €
iHBapiaHTHICTh 10 MIMIKH OOMMYYS 3a PaxyHOK
BIIMOBITHUX HaBYaJIbHUX TIPUKJIAIIB, BeJINKa
HMOBIPHICTh TPaBUWIIBHOTO po3Ii3HaBaHHA. Hemomiku:

HEBEIMKAa 1HBAPiaHTHICTh OO TIOJOXKEHHS TOJOBH B
MPOCTOPI, BIICYTHICTh PO3Pi3HAIOYOI 3aTHOCTI.

CrangaptHi MOpP(QIHrOBI MoOAeNi € MEeTO/OM,
3aCHOBAHHUM Ha aHaizi 300pakeHHS TSt
MIPEJCTAaBICHHS Ta MOPIBHAHHS KJIAciB 00 €KTIB (TaKux
SK obmuaus). Jns KoKHOTO 3 00’€KTiB, IO MiJIATaE
pO3Mi3HaBaHHIO, OYAyeEThCA Tak 3BaHa MOpP(QIHroBa
MOJIeJb, III0 JTO3BOJISIE TIOPIBHATH HOBE 300pa)KCHHS 3
nporo kmacy o0’exriB. [lepeBaramm maHOTO METOHMY €
IHBapiaHTHICTH JI0 TJIa, ITOJIOKEHHS TOJIOBU B MPOCTOPI,
OCBITIIEHOCTI, MIMiKH o0y s, YaCTKOBOTO
3acioHeHHA. Hemomiku: BiACYTHICTh iHBapiaHTHOCTI 1O
MacuITady, CKJIaHICTh peai3arii.

ITyyHa HelpoHHA MepeXa B 3arajJbHOMY BHUIVIAIL
— me cucTema, IO BKIIOYae B cebe HacTymHI
KOMITOHEHTH: Oe3JIi4 MPOCTUX IPOIecopiB (CEHCOpIB),
CTPYKTYpY 3B’SI3KiB, MPaBIJIO IOIIMPCHHS CHUTHATIB,
MpaBWIO KOMOIHYBaHHS BXiJHUX CHTHAJIB, BXIiIHI
CHTHAJIHM, CUTHAJIH, SIKi epeatoThest HeliporoM. OuH 3
HAMKpaIIUX pe3ylbTaTiB B 00JacTi pO3Mi3HABAHHS
obmuu mokaszana Convolutional Neural Network a6o
3roptkoBa HeifponHa wmepexka (3HM). BigminaUMH
pucamu  3HM € okajbHI  peUENTOpHi  MOJs
(3a0e3meuyroTh  JIOKQJIbHY — JBOBHMIPDHY 3B SI3HICTB
HeHpOHiB), 3araibHi Bard (3a0€3MeIyIOTh e TEKTYBaHHI
JNeSIKUX pUC B Oyab-IKOMYy MICI 300pakeHHA) 1
iepapxiyHa OpraHizailii 3 MPOCTOPOBHM CEMILTIHIOM
(spatial subsampling). 3aBasik UM HOBOBBEIEHHSIM

3HM 3abe3medye dYacTKOBY CTIHKiCTB 1O 3MiH
Mmaciitaly, 3CyBiB, TMOBOPOTiB, 3MiH pakypcy. 3
HEJOJIIKIB MOXXKHAa  BUJAUIMTH TEpPEHABYaHHS  IPH
JOAaBaHHI HOBOTO 300pakeHHS B 0azy IaHUX
HaBUAIBGHOI BHUOIPDKM Ta BaXKHH TMporec BHOOPY

apXiTeKTypu Mepexi (KUIBKICTh HEeWpOHiB, WIapiB,

XapaxTep 3B’sI3KiB).
BucHoBku

3a pe3yapTaToM NOPIBHSIIBHOTO aHANi3y METOJIB
po3mi3HaBaHHS OOJIMY MOKHA 3pOOHTH BHCHOBOK, IO B
3aJ€KHOCTI  BiJ ~ IOCTAaBIEHHX  3aBAaHb,  IIO
TIOKJIAIAI0ThCS Ha CHCTEMY PO3IIi3HABAaHHS, HA KOXKHOMY
eTam  pO3Mi3HaBaHHSA  [OpPEUHINIE  KOPUCTYBATHCS
KOMOIHOBAaHUMH  METOAAaMH, SIKi MalTh  Kpaii
XapaKTepUCTUKH Ta 3MIQJKYIOTh HEJIONIKH PO3TIISTHYTHX
METOIIB.

Cnucok Jiteparypu
1. Bikinenis, Cucrema PpO3Ii3HABaHHS o004
[Enexrponnmuii pecypc]. - Pexum JIOCTYIIY:

https://uk.wikipedia.org/wiki/Cucrema_po3mizHaBaHHS_001HY

2. Komomuer B. AHann3 CyIecTBYIOIIUX MOIXOIOB K
pacrniozHoBanuio sui [Enexrponnuii pecypc]/ B. Komomuerr.
Bror  xommammm  Cummesmc. —  Pexum  moctymy:
http://habrhabr.ru/company/synesis/blog/238129

3. Poccwiickas KOH(epeHIus
«upopmarnka " npoOnema TEJIEKOMMYHHKAIHI»,
Hosocubupck: Cu6l'YTH, 2006. Tom I, c. 150-154.

HAYyIHO-TCXHHUYICCKasA
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BUBIP ONEPALIIMHOI CUCTEMM JIJISI PO3POBKH MOBLJIbHUX JIOJATKIB

Anomayia: 6 Oauitl cmammi po32NAHYMO CYYACHI MOOINbHI onepayiini cucmemu ma RPOAHANI308AHO
Gaxkmopu, enaunyiu Ha eubip onepayitiHoi cucmemu Kopucmysayamu. Busnaveni ma poskpumi ocHO8HI
nepeeazu ma HeOONIKU CYYACHUX MOOIIbHUX Onepayitinux cucme, 0 UOOPY ONMUMATLHOI onepayitinoi
cucmemu npu po3pooyi MobLbHUX 000amkie. Posxpumi OCHOGHI MOXMCIUBOCMI CYUACHUX MOOLIbHUX
onepayitinux cucmem. Buceimueno cmpykmypni pieni apximexmypu Android-cucmemu, sika cknadacmocs
3 n’simu pieHie HA KOJMCHOMY 3 SKUX 8I00y8alombcs cneyudiuni npoyecu, 6e3 AKUX cnpasia poboma
onepayitnoi cucmemu Hemoxciuga. Haoawni nponosuyii wodo eubopy onepayitnoi cucmemu 0

PO3DOOKU MOOITLHUX OOOAMKIS.

Kniouosi cnosa: onepauiiina cucmema; moodinsui dooamxu; cmapmepon; Android.

Beryn

Ax i Oymp-saxwit [IK, xoxkern cmaptdhoH Mae
omepamiiHy CHCTEMY, 3aBASKH SKili BUKOHY€E ITHPOKHIHA
CIICKTP CBOIX (DYHKIIIH, 110 BXKE TAaBHO HE OOMEKYIOThCS
TOJIOCOBUMHU
TIOBIZIOMJICHHSIMU.

Cranom Ha kiHemp 3-ro kBaptamy 2019 poxky,

BUKJIMKaMHU Ta TCKCTOBUMU

nUToMa Bara Hadnomupeninmx MoOineHrx OC cknana:
Android — 85,23%, iOS — 10,63%, KaiOS — 4,13% Ta
Windows — 0,01% [1]. SIk 6aunmo, OC Android 3aiimae
MIPOBIIHE Miclie cepesl MOOUIbHUX OmepaniiHUX CUCTEM.

Mera
Po3kpuT  OCHOBHI TepeBarm Ta  HENOJIKH
CyJacHHX MOOIUTBHHX  OMepaliifHuX CHCTEM Ta

BU3HAYHUTH ONTHMAIIbHY OINEpAIliiiHy CHCTeMY JUIs
PO3pOOKK MOOLTEHUX JTOMATKIB.

OcCHOBHA YacTHHA

Ocranns Bepciss moOimeHOT OC Windows Bin
rxommanii Microsoft € Windows 10 Mobile. Ha Bigminy
Bim Android Ta iOS pgaHa omepamidiHa cHcTeMa He
HaOyna MOIIMpPEHOTO BHKOPUCTAaHHA Ta Bke 10 rpymass
2019 poky BUHIILIN OCTaHHI OHOBJICHHS CHCTEMH, MiCTIs
yoro ii miATpUMKa IMOBHICTIO NMpuNMHMIack. Microsoft
pEeKOMEHJye yciM KOPHUCTyBadaM [EpEeXOJUTH Ha
ramketd 3 Android Ta 10S 1 mo MOXIHMBOCTI HE
OCKUJIBKM ~ CepBicHM  OylyTh IOCTYIIOBO
BUMMKATHCS, a BCl TpHCTpoi 3 HEI CTaHyTh
HEMoTpiOHUMH [2].

KaiOS - wmob6inpHa omepariiina cucrema,
3acHOBaHa Ha Linux, IO «IO€aHye Milb CMapTQOHIB i3

3BOJIIKATH,

JOCTYITHICTIO ¢digepdoHiBy, MpU3Ha4YeHA TUTS
KHOIKOBHX MOOUTHUX TenedoHis [3].

Jo ocuoBamx MoxkiauBocTedt KaiOS Hamexarb:
migrpumka LTE, GPS, Wi-Fi, nomatkis za HTMLS, a
TaKOXX BEJIHMKa €Heproe(eKTHBHICTh Ha NPHCTPOSX 0Oe3
CEHCOPHOTO €KpaHa 1 MEHIIE CIIOKUBaHHS Ham’sti [4].
Bumenasenene 30BciM He € Henmonikamu KaiOS, a
CBimuUTh mTpo opieHTamiro maHoi OC Ha oOkpemy
KaTeropiro KOpHCTyBa4iB cMapT(oHiB, 1m0 abo He
XOUYTh KOPUCTYBAaTHCSI CEHCOPHHUM YIPABIiHHAM, a0o €
HEBUOATIMBIMHU JIO MOXKIHBOCTEH CBOTO MOOLTBHOTO
NPUCTPOIO 1 KOPHUCTYIOTBCSL HHM  [EPEBAXKHO Y
TPaTUIIHHAX [IISIX.

iOS — 1ne BinacHunbka MoOUIbHA UnixX-noniOHa
orepaniitHa cucreMa Big Apple. Pospobnena ciodatky y
2007 pomi qyis iPhone, 3romom Takox BIOCKOHANIEHA JIJIst
BukopuctanHs Ha iPad, iPod Touch Ta Apple. Apple He
no3Boiste pobory OC Ha MOOUTHPHEX TededoHaX iHIITHX
¢bipm [5].

[TopiBHSAHO 3 IHIIMMHU ONEPALiHUMH CHCTEMaMH
cMmapTdoHiB i0S Mae HU3KY 0COOIMBOCTEH, IO CTANH ii
nepeBaraMu [6]: SKiCTh JOAATKIB; IMIBUIKE OHOBIICHHS;
TpWBaja MiATPUMKA CTApUX HPUCTPOIB;  Kparmi
IporpamMM JOCTYITHI NepIIMMH; ekocucrema Apple;
IpyXHiil iHTepdeiic; HamilHICTh; CIMEHHMH HOCTYII
Benmka Oe3mneka; continuity.

Ta, He 3Baxaroun Ha HU3KY nepesar, i0OS Takox He
1o30aBJieHa HEMOJIKIB Ta CIaOKMX CTOPiH, IMOCHIICHHS
AKUX TparHyTh KopucTyBaui mpoxaykmii Apple. o
TaKUX, HAPHUKJIAJ, HAJIeXKaTh: 3aBaHTAXYBaTH MICHIO y
rmam’siITb TIPUCTPOIO KOPHCTYBadeBi JIOBENETHCS 4Yepes3
crierianbHy mporpamy iTunes, TyT JHIE OAWH Mara3uH
OinpIIicTh copry

JIOAATKiB, 1 3aIIPOIIOHOBAHOIO
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TIOIIAPIOETHCS HA TJIATHIM OCHOBI [2].

Android — Bigkpura omepariiiHa cucTeMa IS
cMapT(OHIB, IJIAHIIETIB, €JIEKTPOHHUX KHUT, IU(PPOBUX
IporpasadviB, pO3yMHHX TOAMHHHKIB, (iTHEec-OpacnieTis,
ITPOBHX IPHUCTABOK, HOYTOYKiB, okysspiB Google Glass,
TEJEeBi30PiB TOIIO.

3acHoBaHa Ha siapi Linux Ta BhacHiil peanizamii
BipryampbHOi Mammuu Java Bim Google. Cmepmry
po3pobmsmace kommaniero Android, Inc., sky moTim
kymuia Google. 3romom Google iHinitoBajia CTBOPEHHS
anpsincy Open Handset Alliance (OHA), sikuit Ha pasi
3aiMa€ThCS MIATPAMKOIO 1 TOAAJBIINM PO3BUTKOM
riargopmu [7].

Jo nepesar Android MmoxHa BigHecTH [2]:

1. Bingkpurtuii xox — Oyap-skuii KBaji(ikoBaHMHA
MIPOTPaMiCT MOXKE HAIFICATH TOJATOK i pO3MICTUTH HOTO
B odiuiiinomy maraszuni Android Play Market. Kpim
TOTO, BJAacHI MaraspyHH MalTh 1 BHPOOHHUKHU
cMapTQOHIB.

2. 3pyuHicTh nepeaadi JaHUX — SKIIO KOPHCTYyBad
Oakae 3aBaHTXHUTH y MaM’siTh CMapT(OHY YIOOJIeHY
micHIO abo Bimeo, oMy Oyae HOCTaTHBO 3 €IHATH
raJpKeT 3 KOMIT' 1oTepoM 3a gonomoroto USB-kabento Ta
nepeHecTH (ailst 3 oHI€T TEKH B 1HIITY.

3. Lina — moxHa 3HalTH cMapTdoH Ha Android
3a miHoro Juime B | tuc. rpuBeHs. Came ToH (hakT, 110
Android-rampketd  0CTymHI SIK TMEHCiOHepaM, Tak i
CTYAEHTaM, € TMPHUYMHOK TOTAJIBHOIO JOMiHYBaHHS
xoMmmaHii Ha puHKY OC.

4. KacroMizamis — MOXIUBOCTEH <«3aTOYUTH»
inrepdeiic Android mixg cBoi nmorpebu ummano. Jleski
BapiaHTH HACTLUIBKU BUIO3MIHIOIOTH 30BHIITHIA BHUIJISA
OC, 110 BITI3HATH Yy Hill MEPIIOKEPENO TOCHTH BaKKO.

3 iHmoro Ooky, Taki pucu OC Android sk
BIIKPHUTICTh KOAY Ta MEHII OPCTKI BHUMOTH [0
myOmikamii  gomatkiB y wmarasmHi  Play  Market,
nopiBHsiHO 3 Apple AppStore, cranu nepeaymMoBaMu JUis
MIABUICHHS PHU3MKIB YPaXXCHHS OMNEpaIiiiHOl CHCTeMH
IIKI/UIMBUM IPOTPaMHUM 320€311CUeHHSIM.

Kpim Toro, Android npuramanHi i iHII HEZOJIKH,
LII0 CTBOPIOIOTH IIE€BHI HE3PYYHOCTI y KOpHCTyBadiB [8]:
Google crexutrs 3a Bamu; CcMapTQoHH 3a0UTI
BCTaHOBJIEHUMH NPOTPaMaMH; Y CUCTEMHHUX OHOBJICHHS
MaHye Xaoc; Opak OHOBIIEHb CHCTEM O€3IeKH;
iHTepdeiic Android Bech yac 3MIHIOETBCS; Bil CEpPBICIB
Google 3aHagro ©Oararo 3aJeXHTb, BCE MEHIIE
koMmoHeHTiB Android Mae BIKpUTHIA BUXiTHUH KOA.

3BUYaliHO, OCTAHHIA HENOJIIK € TaKuM JIMIIE 3
Cy0'eKTMBHOI CTOPOHHM, aJUKE TEHJCHLIS 3MEHIICHHS
BIIKPHUTOCTI KOAy KOMIOHEHTiB Android MmO3UTHBHO
BIuMBae Ha Oesmeky Ta 3axuiieHictb OC, OCKiIbKH
XaKepHu BXe He MaTUMYTh TOro 00csAry iHpopmaii mpo
cucreMy Android, sxuii OyB paHime y BiIbHOMY
JOCTYTIi.

He 3Baxarounm Ha IiCHyBaHHs, 370aBajoCh OW,
3HAYHUX HENONIKIB, omepaniiiHa cuctema Android e

HE3MIHHMM JtijiepoM cepea MoOimpHuX OC Bxke Oarato
POKIiB, Ta Ma€ mepeBaru B po3po0O1i MOOUTEHUX TOJATKIB
B nopiBHsHHI 3 iHImMME OC.

VY mporeci po3podku Android-momatky HeoOXimHE
po3yMiHHS ocobmmBocTel apxitektypu OC Android,
TOX PO3IISTHEMO iX HHMKYE.

Apxitektypa Android-cucremMu CKIamaeTbes 3
IUSTH piBHIB Ha KOKHOMY 3 SKHX BiZOyBarOThCS
cnenn¢iyai mporecu, Oe3 Akux crpaBHa podora OC
HEMOJJIMBA: TEpUIMH piBeHb — sypo Linux; npyruii
piBeHbp — cepenoBuiie BukoHaHHs Android (Android
Runtime, ART); Tperiii piBers — 0i6mioTeKH; 6i0TI0TEKH
Android, 6ibmiotekn C/C++; 4YerBepTHdl piBeHb —
KapKac JJ0/IaTKiB; I’ ITHH PiBEHb — JOJATKH.

Android-apxitektypa peamizoBaHa |y  Qopmi
Ha0O0py MpOorpaMHOTO 3a0e3MeUeHHS, 0 BKIIOYAE: SAPO
Linux, cepenoBuile BUKOHAHHS Ta CYNMyTHi 010i0TeKH,
KapKac JJOAaTKiB Ta 0e31ocepeHbO0 JONATKH.

OnHNM 3 HaHBaXKIUBIMIMX KPOKIB MEpe]] OYaTKOM
PO3pO0KH MOOIIBHOTO JIOAATKY € BU3HAUCHHS Jliala3oHy
Bepciii  Android-miatdopmu, Ui 3amycKy Ha SIKHX
PO3pOOIATUMETHCS TOJATOK.

BucHoBku

[IpoanamizyBaBmI PHHOK CYYacCHHX MOOUTBHUX

omepamiiHUX  CHCTEM,  HAHMNONyIsApHima  cepen
KOpHCTyBauiB cmaprdonis € — OC Android. [i
MOIIMPEHICTh €  BHUIPABOAHOIO,  BHUXONIYH 3
MpPUTAMAHHUAX TIepeBar, a HEOONIKH € 3Ae0iIBIIoro

Cy0’€KTUBHUMH.

Cnucok Jiteparypu

1. Kak Android cran nomunupytorieir Moounbaoit OC
[Enexrponnmuii pecypc]. — Pexxum moctymy: https://pdalife.info
Ivideo-pokazalo-kak-android-stal-dominiruyuschey-mobilnoy-
0s-5721p.html

2. Kakas omnepaiuoHHas ay4me Ui
cmaptdona? [Enexkrponnmii pecypc]. — Pexum noctymy:
https://setphone.ru/stati/kakaya-operacionnaya-sistema-luchs
he-dlya-smartfona/

3. What is KaiOS? [EnexrponHuii pecypc]. — Pexum
JOCTYITY: https://primea2z.blogspot.com/2017/10/what-is-
kaios.html

4. KaiOS Emerging OS [Enexrponnmii pecypc]. —
Pexxum moctymy: https://primea2z.blogspot.com/2017/10/what
-is-kaios.html

5. i0S [EnekrponHuii pecypc]. — Pexum noctymy:
https://uk.wikipedia.org/wiki/IOS

6. 10S mporu Android:
cucremu Apple [Enexrponnmii pecypc]. — Pexxum mocrtymy:
https://ishop.if.ua/novyny/ios-proty-android-10-perevag-
operaciynoyi-systemy-apple

7. Android [Enexrponnwuii pecypc]. — Pexxum nocrymy:
https://ru.wikipedia.org/wiki/Android

8. 6 cepiiosHnx HemomikiB Android, sKi
HOTPIOHO BHIPABUTH
nocrtyny: http://dialogs.org.ua/tech/15758

CHUCTEMa

10 mepeBar omeparuiitHOl

TOYHO
[Enextponnuii pecypc]. — Pexum
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BE3IIEKA B XMAPHOMY CEPEJJOBHIII

Anomayis: 6 Oauiti cmammi pO32IAHYMO YNPAGLIHHSA OE3NEK0I0 8 XMAPHOMY Cepedowi. Ha2onoujeno Ha
Kpunmoepaghiunux onepayisx pisHux mooenell XMApHUX cepsicig. SaaS - npoldykmu Opi€HmMOBAHI Ha
WUPOKI mMacu, 60HU 3pYuHi, 3po3ymini, docmynHi Koxcrhomy. PaaS — opienmosani na IT-cneyianicmis,

Komnarii-eupoonuxu cogpmy. Knienmu laasS, sk npasuno,— eenuxi inmepHem-koMRaHii, mepesicegi ma

cepgic-npogatioepu. Ilionamo npobremy 6u3HaYeHHs

KpUunmozpagiuHix Karouis.

apxXimeKmypHux piuleHHsAx ma 30epedcenns

Knrouoei cnosa: xmapui mexnonozii;kpunmocpagiuni onepauii; 3axucm ingopmauii, cucmema
Kepyeanns Kilouamu, mooeni xmapnux cepeicie (1aasS, Paa, SaaS)

Beryn

[TutaHHs Oe3neKu NaHUX B XMAPHOMY CEpe/IOBHIII
CTOCYIOTBCSI HE JIMIIE TIEPECiYHNX KOPHUCTYBAdiB, ale H
xoprnopanifi-rirantis. Ille B 2017 pomi mpoexT mo
pobori 3 pusukamu B Kkibepnpocropi UpGuard
noBizomus, mo 1,8 Minbsipaa nokymenriB [leHrarony
BUSIBIUIMCS ~ HE3aXWIIEHMMH — 4epe3 OaHaJIbHY
MOMHJIKY B HaJlAIITYBaHHAX noctyny. [Hdopmaris, sika,
BTIM, HE MICTHJAa CEKPETHHMX JaHMX, 30epiranacs Ha
TPHOX IyONIYHMX XMapHHX cepBepax. Lleit Bumanok -
e OJWH NPHKJIAJ TOTo, IO HAaBiTh OpraHi3amii Takoro
piBHA,  fAKI  TOpalOIOTh 3  HAWBAXIMBILIUMH
BIOMOCTSMH, HE 3acTpaxoBaHi Big mpoOieMm,
moB'si3aHUX 3 Oesmekoro nmaHuX. Mamuit 1 cepemHii
0i3Hec, BIMOBIIHO, TAKOXX HE MOXE HE AyMaTd Ipo
3axXHCT iH(pOpMarlii.

Mera

Po3kputu CcyTHICTH KpunrorpadiuHUX orepaiii,
SKi CKJIaJal0Th OJHY 3 OCHOBHHX 3aBJaHb YIPaBIiHHI
0e31eK0I0 B XMApPHOMY CepeJOBHIIII.

OCHOBHA YaCTHHA

BuxopucrtanHs TEXHOJIOTIH XMapHUX OOUYMCIICHBb
JI03BOJISIE JTOCSATTH PsiJi TepeBar, OCHOBHUMH 3 HHUX €
TaKi, $K: THYYKICTh, OOYHCIIIOBAJbHA TMOTYXHICTb,
BEJIMKUI 00CsT (haijioBOro CXOBHINA, PI3HOMAHITHICTbH
MPOrpaMHOTO 3a0e3MeueHHs; MOBCsIKYACHA MOXKIIMBICTD
JIOCTYITy JIO pecypciB B XMapi Ta HIBHJKE PO3rOPTaHHA
CEepBICIB, MOXJIMBICTh 30UIbIICHHS HABaHTaKCHHS B
XMapi; mpocroTa MacmTaOyBaHHS, pPE3epPBYBaHHSA Ta
CaMOBIJHOBJICHHS,
HaBaHTAXKEHHSIMH Ta

MOJKJINBICTh YHOpaBITiHHSA
3MIMCHEHHS! MOHITOPHHTY B
peanbHOMY Yaci TOIIO.

3 ToukM 30py 3HOIHCHEHHS 3axuCcTy iH(opMmamii
TaKO)X MAlOThCS IepeBark, OCHOBHUMH 3 SKUX € TaKi,

SK:  TIpaKkTHYHA  MOXIIMBICT  LIEHTPaJIi30BaHOTO
KepyBaHHS KOH(Qirypaiiero, piBHeM Oe3lekn Ta
3OIACHEHHS  ayluTy; MOJIMBICTh  JMHAMIYHOTO

MaciiTa0yBaHHS PECypCiB CHUCTEMH, PE3CpBYBAaHHS Ta
aBapiifHOrO BIHOBJICHHS mpU 3005X; SIK MpPaBUIIO,

HAsSBHICTb INTATHUX  MiAPO3MUTIB, SKi  IOBUHHI
3abe3neuyBatn Oe3meky iHQopMmamii B XMapHOMY
CepeUBHILL; LEHTPaTi30BaHe PO3MIlLIEHHS

NPOrPaMHOTO Ta IPOrpaMHO-anapaTHoOro 3ade3reueHb
3axucTy iH(popMamii Ta 3aXHUCTy NaHUX BIAMIOBIIHO
HNPUAHATHX MOJITHK Oe3MEeKH TOIIO.

3abe3neucHHs iHGQOPMAIiIHHOT OS3MEKH € OJHUM 3
HAWTOJOBHIMIMX  HAmNpsAMIB  PO3BUTKY  XMapHHX
texHomorii. OmHUM 3 OCHOBHHMX 3aco0iB, IO
BUKOPHUCTOBYIOTBCSL ISl 3aXUCTy iH(popMalii B Xxmapi €
kpunrorpadiuni omeparii. IIpobmemu kpunrorpadii
BHUXOISITh 32 paMKH 3ajad 3a0e3leueHHs CEKPETHOCTI.
CyuacHa kpunrorpadis BKIOYaEe B cebe dYOTHPH
KPUITOCHCTEMH 3  BIIKPUTHM
CUCTEMHU

OCHOBHHUX  PO3JILJIH:
KIIOYeM,  CHMETPHUYHI
€JIEKTPOHHOTO TiAmuCy, kepyBaHHs Kirouamu. CydacHi

KpHUIITOCUCTEMU,

KPUIITOCHCTEMH TTOOY/I0BaHI Ha KOPUCTYBAaHHI KIIOYaMH
i, K TIPaBHUJIO, KEPYBAaHHS KIIIOYaMH € CIa0KUM MiCIieM
y KpunTorpadidHuX Joaarkax.

Kpunrorpadiuni omeparii ckiamaoTe OIHY 3
OCHOBHUX 3aBJIaHb yNpaBiIiHHS Oe3Mekor0. Y ToH yac sk
XMapHi TIOCIYrM HaJaloTh IIOBCIONHI OOYMCIICHHS,
€JIaCTHYHI MOMJIMBOCTI Ta HAJIAIITOBYBAHHI PECYypCH 3a
MEHIIMX BHTpPAT, BOHU TaKOK TATHYTh 3a CO0OM0
BUKOHAHHS JIEKUIBKOX KpunrTorpadigyanx omepamiii (3
TOYKH 30py CHOKHUBAa4Ya XMApH) JUIS:

e (Oe3meyHOi B3aEMOAll CHOXXKHMBada XMmapu 3
PI3HUMHU MOCITYTaMH;

e OesneyHOro 30epiraHHs AaHUX, CTBOPEHUX abo
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00pOOIeHNX IIUMH CITYKO0aMHu.

Cucrema xepyBanHs kmodamu (CKK), HeoOxigHa
JUIL  TATPUMKH ~ KpunrtorpadiyHux —omepamiit s
BUILE3raJjaHuX (YHKIIH, MOXXe OyTH CKIIAIHOIO 4Yepes
BIIMIHHOCTI y BJIaCHOCTI Ta KOHTPOJI OCHOBHHUX
iHppacTpykTyp, Ha skux posramoBani CKK Ta
3axXMIleH] pecypcH. Xoya MpaBO BIACHOCTI Ha JaHi y
XMapHHX CIyX0ax JIe)KHTh Ha XMapi CHO)KHMBada, JaHi
¢izmgHo mepeOyBaloTh Ha pecypcax 30epiraHusi,
KEepOBaHMX TNpoBaiilepoM XMapu, a B 0Oararbox
punaakax CKK  HeoOXimHwii  aius  KepyBaHHS
KpunrorpadiyHUMA  KIFOYaMH, HEOOXiTHUMH (IS
3aXMCTy JaHUX JUIS 3alyCcKy Ha OOYMCIIOBAaJIbHUX
pecypcax, IO HAJAIOTHCS IMOCTAYaJIbHUKOM XMAapHHX
mocnyr. lle cTBoproe mpobieMu IS CIIOKUBA4iB Y
XMapi, SKi TparHyTh OTPUMATH HEOOXiTHY TapaHTIiIo
0e3MeKH BiJl [UX KpUNTorpadiuHux onepartii.

JpaiiBep i Habopy KpunrorpadivHUX Omeparii,
II0 BHUKOHYIOTHCS B OCHOBHHX MOZEIAX XMapHHUX
ceppiciB  (IaaS, PaaS 1 SaaS), 3amexuts Bix
ocoOnuBOCTEH, SIKI CKJIagaloTh Ii ITOCIHYrH. Xod4a
ICHYIOTh HEBEJHKI BiIMiHHOCTI B Habopi QyHKIIH cepen
PI3HMX T[OCTaUaJIbHUKIB XMapH, MO)KHAa BU3HAYUTH
OCHOBHHUI1 Ha0Ip QYHKIIIH.

HeoOxigHO BiI3HAYWTH, MO B YCiX apXiTEKTYpPHHUX
pimeHHsX, Ae KpumrtorpadidHi KIIFOdi 30epiraloTbcs B
XMapi, ICHy€e Me)Ka CTYIeHsI TapaHTii Oe3MeKH, SIKy MOXKe
OYIKYBaTH CIIOXKMBa4 XMapH, y 3BSI3KY 3 THM, IO
yoriyHa 1 (i3WdyHA oOpraHizamis pecypcu 30epiraHHs
MOBHICTIO 1111 KOHTPOJIEM TIOCTa4ajJbHUKA XMapH.

VY xwmapi laaS cnoxwuBau posroprae cBoi BiacHi
00YHCITIOBaTIbHI PECYPCH Y BUNNIAL BipTyaIbHUX MaITuH
abo opeHaye iX Big mocradanpHHKa xMapu. Omimis
OpeHJM BKIIIOUae B cebe TepeBipKy rOTOBHX 00pasiB,
MIPOTIOHOBaHUX XMapHUM TipoBaiiepom laaS. BursarayTi
o0pa3u  BIpTyadbHHX  MAIIWH  TOBHHHI  OyTH
aBTEHTU(IKOBaHI, 1100 rapaHTyBaTH, 0 BOHK OTPUMaHIi
3 odiuiiinux mkepen 1 He Oyau mimpoOneni. Ilicis

HANAIITyBaHb BIPTyallbHOI MAIIWHH ii HEOOXIJTHO
3alMyCTUTH B IH(PaAcCTPyKTypi XMapHOro IpoBaiinepa,
mo0 BOHa CTaja  IPALIOIOYUM  EK3EMIULIPOM

BipTyanmbHOi MammHA. Ormepariis 3amycKy BipTyaJIbHOL
MalIHU Ta MOAANBIINX ONepamiif KUTTEBOTO LUKy Ha
BipTyanbHiM mammHi (Taki sk Stop, Pause, Restart,
Killetc) BukoHyeThcsi criokuBaueM xmapu laaS uwepes
JocTyn Jo iHTepdelicy kepysanus Hypervisor. Kpim
TOTO, TiJ dYac omepariii abo BUKOPHCTaHHA XMapHHUX
cepBiciB cnoxmBad xMapu laaS moBHMHEH Oe3MedHO
B33aEMOJIISITH 3 3aIyIIeHIMA PUMipHUKaMH
BipTyaJIbHUX MAIIIHH.

Mertoto PaaS e 3abesnedeHHs 00YMCIIIOBAIBHOT
mwiaTpopMu Ta HEOoOXigHOTO HabOpy 3aco0iB po3pOOKH
JIO/IaTKiB Il po3poOKM abo pO3ropTaHHS JIOAATKIB.
Xoua ocHoBHa Twiathpopma OC, Ha sKili po3MimieHi
IHCTpYMEHTH  pO3pOOKH,  BiloMa  CIHOXHBAYEeBi,
CHOXKMBAa4 HE MAa€ KOHTPOJIIO HajJ CBOIMHM (PYHKLISMH

KOoH(pirypamii i, OTKe, B pe3ylbTaTi omepaliiHuM
cepenoBumeM. CriokuBadi  B3aEMOIIIOTH 3  ITUMH
IHCTpyMEHTaMU (Ta BiNOBITHUMH TAHUMH, TAKUMHU 5K
0i0;mioTekn PO3pOOKU) sl PO3POOKH  CICIiaIbHUX
mporpaMm. CrHoXuWBauaM TaKOX MOXE 3HAZOOHUTHUCS
iHppacTpykrypa 30epiraHHs mnsg  30epiraHHA 5K
MIATPUMYIOUMX JAHWX, TaK 1 JaHUX JOJATKIB JUIs
TECTYBaHHA (YHKIIOHATEHHX MOXKIIMBOCTEH IPOTPaMH.

SaaS3a  3abe3meuye mocTym A0  IOJATKIB,
pO3MIIlIEHUX Ha IOCTadaJbHHUKaX IOCIYI Yy XMapi.
CnoxunBay xmapu SaaSMoxe O€3MEYHO B3aEMOJISTH 3
NPUKIaJHAMHA IporpaMaMyu (LULIXOM HaJlallTyBaHHS
3aXMIIEHUX CceaHCiB 1 CHibHOI aBTeHTHiKamii) 1
BUKOPUCTOBYBaTH pi3HI (yHKLIT mporpaMmu, 3ajexHO
Bin HaboOpy MpH3HAYEHUX HO3BOJIIB a00 MPUHAHATTA iX
MIpU3HAYEHUX poleil (ki HagaroTh K03BoiH). KpiM Toro,
JesKi CIIoKMBaui SaaS TakoK MOXYTb 30epiratv jaaHi,
IO TeHEePYIOThCS, OOPOONIAIOTBCS LUMH JOAATKaMH, B
3amu(poBaHOMY BHUINISAAI 3 TNPHYUH:  3aro0irTH
PO3KPHUTTIO CBOIX KOPIIOPAaTUBHMX JNAHHMX uYepe3 BTpary
JaHUX, 10 BUKOPHCTOBYIOTHCS
XMapy, a TaKkoX MpUXOBaHEe
nepensiaHHs JaHWX CIUIbHIM opeHmapeM SaaS abo

MYJIbTHMEIIHHUX
MocTaYyaIbHUKAMK

aJIMIHICTPATOpPOM IIpOBaliAepa XMapH.
BucHoBok

Curyauis BUMarae MIOCUJICHHS BEKTOPY
JOOCHIDKEHHSI Y HanpsiMi BUBYEHHS MAaTEMaTHYHOTO
amapary moOymoBu Kpunrorpadigaux cucteM. OxpiMm
TOTO, ICHYIOTHb pIillleHHs, IO JO3BOJISIIOTH 3HHM3UTH
pH3HMK  37IOMy ILUIAXOM  IIOJAJBIIOTO  PO3BHUTKY
comiaNbHOI iHKeHepil Ta MiABHUIICHHS 3arajlbHOTO PiBHA
3HaHb 3 iH(opMaliitHOT Oe3reKn KOPUCTYBaUiB.

Cnucok Jiteparypu

1. F Liu, J. Tong, J. Mao, R. Bohn, J. Messina, L.
Badger, and D. Leaf, NIST Cloud Computing Reference
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2. P. Mell and T. Grance, The NIST definition of cloud
computing, National Institute of Standards and Technology,
U.S. Department of Commerce, 2014 — 100 c.

3. L. Badger, D. Berstein, R. Bohn, F. de Valux, M.
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Whiteside, and D. Leaf, US government cloud computing
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HOPIBHAJIBHUI AHAJII3 CYYACHUX CMS JIJISI PO3POBKA WEB-CAWTIB

Anomayia: 'y Oauii cmammi GU3HAYEHI OCHOGHI (DYHKYIOHANbHI MOXNCIUBOCMI CUCHEM YAPAGIIHHS
xkoumenmom (CMS) ma ix cmpykmypa, poszenanymo petimune cyuachux CMS 3a danumu ascmpiticoxoi

xkomnanii Q SUCCESS, uxoHano nopisnsibnuil ananis cemu naubirbur nonyaapuux CMS: WordPress,
Joomla, Shopify, Drupal, Squarespace, Wix, IC Bimpixc 3a maxumu NOKA3HUKAMU, SK HASEHICMb
asMoOMamu308aHux WaoONoHie, 3pyuHull inmepeic, MONCIUGICING POZWUPEHHS, YNPAGTIHHA 8epCiami,
pigeHb Oe3neku mowo, HA8eOeHO MONMCIUBOCI mMa Kpumepii ONMuUMAanrbHO20 8UKOPUCIMAHHS KOJMCHOI 3

nux. Y pobomi makooic eusnaueni nepesazu i Hedonixu sacmocysannss CMS ons pospobxu Web-caiimis.

Knwowuosi cnosa: cucmema ynpasninns konmenmom; Content Management System; web-caiim.

Beryn

Cy4acHi CHCTEMH YTIPaBIiHHSI KOHTEHTOM iCTOTHO
CIIPOILYIOTh BUPIIICHHS 3a1a4
po3pobGHuKaM Web-3actocyHkiB. Lleli cerMeHT pHHKY
MporpaMHUAX 3aco0iB  OypXJIMBO  PO3BHBAETHCA i
3HaXOUTh CBOIX KopHcTyBauiB. bimbme 500 cucrem

IIOCTAaBJICHUX

YIPaBJIiHHS KOHTEHTOM IIPEACTABJICHO 3apa3 Ha PUHKY

mporpamMHAX ~ mpomykrtiB. Ili  cumcteM  icTOTHO
BIJIPI3HSIOTHCS 3a (GyHKIIIOHATIOM, cteporo
3aCTOCYBaHHS,  MNOMYJSIPHICTIO.  AKTyaJllbHUM €

JOCTIKeHHS pUHKY cydacHnx CMS.

Mera

Mertoro nmaHoi poOOTH € BU3HAYCHHS IiepeBar i
HenomikiB 3actocyBanus CMS anst po3pobku web-
caifTiB, BU3HaUeHHs1 HaWOUIbI nonyasipaux CMS Ti ix
MOPIBHATEHUI aHAai3.

OcHoBHA YacTHHA

CMS (Big Content Management System - cucrema
VOpaBIiHHS  BMICTOM/KOHTEHTOM) - KOMITHOTEpHA
nporpama  abo  iHdopmauiiina  cuctema,  sKa
BUKOPUCTOBYETBCS JJIsl opraizamii Ta 3abe3nedeHHS
MPOLIECY INOJO CIHiJIBHOTO CTBOPEHHS, YNpPAaBIiHHS i
penaryBaHHs BMicTy caiiry [1].

OcHoBHUM 3aBaanHsM CMS e 30ip i 00'eqHaHHS
Ha OCHOBI poJIei 1 3aBJjaHb, pi3HUX JuKepen iHpopmMarii.
Ili mxepena MOXyTh OyTH JOCTYIHI SIK BCEpeIWHI
opranizaiiii, Tak i mo3a ii Mexamu. /[aHa cucrema Takox
3abe3neuye MOXJIMBICTb pi3HHUX
CHiBPOOITHUKIB, TPOEKTIB 1 poOOYMX TpyH, 3 THUMH
6a3aMu 3HaHb 1 JaHUX, SKi OyIM paHilIe CTBOPEHi Moo
3pOOHTH TPOIEC MOIIYKY 1 MOBTOPHOIO BUKOPUCTAHHS
MaKCUMaJIbHO 3pyYHMM. Y  CHUCTEMI YIpaBJiHHA
KOHTEHTOM BH3HAYAETHCS BCE PI3HOMAHITTS iCHYIOUHX
JIOKYMEHTH, Binmeodaiinm,

B3aeMOIT

JaHUX: CTaHAapTHI

ayniodaitnm, 6a3u ganux tomo. Came ajs yrnpaBiiHHS,
30epiranHsa, 0OpOoOKH, meperisamy i myOmikarii Takux
JMAHUX Pi3HIMH TPyIaMH KOPHCTyBadiB ciyxaTs CMS.
BnacHo CMS Britouae 0a3y JNaHMX, Y SKid MiCTHTBCS
KOHTCHT, a TAKOXK CJIEMCHTH Bi3yai3allii — maOiIoHu.

Jo nepeBar CMS MoxHa BiTHECTH:

® CIIPOIIEHHS MPOIECiB POOOTH 3 caiiTom;

® JIOCTYNHICTh BeO-pO3pOOKH;

e CKOHOMIS yacy Ha CTBOPEHHS CauTy;

e 3HIDKGHHS  BHUTpaT Ha
00CJIyTOByBaHHS CalTY;

CTBOPCHHSA Ta

e Jlerke HaJIAIITYBaHHS, pocToTa
BUKOPUCTAHHS;

® KOHTPOJIb 32 JOCTYIIOM;

e HasBHICTh BOYIOBaHMX  MeEXaHI3MIB I

ornTuMizaropis noirykoBux cucrem (SEO).

Ha TenepinHii Jac pO3po0IIeHO i
BUKOPUCTOBYEThCSl Benmka Kinmbkictk CMS.  Tak,
HanpuKiIag, Ha  JAYMKY  pPO3pOOHHKIB  caiiTy

https://whatcms.org [2] O6imbml HiXK IIOJOBHMHA BCIiX
caiiTiB po3polieHa i3 3acTocyBaHHSIM oOnHiei abo
nekinbkox ~ CMS.  Ileit  pecypc  BIACHIAKOBYE
BHKOpHCTaHHS Tpu po3podui caity 498 CMS, cepen
skux: 1&1 IONOS Website Builder, 3dcart, A-Blog
CMS, ATG Web Commerce, AVE CMS, Adobe
Dreamweaver, Adobe Experience Manager Ta iH.
OpnHak, HaiOLTEI onyasspauMu CMS 3rinHO 3 naHIMH
aBcTpiiicekoi kommanii Q Success (mpoekr W3Techs)
[3] cranom Ha Gepesens 2020 p. (puc.1) € Taki CMS:

e WordPress - Bimoma y BceoMmy cBiTi CMS, sika
Ha  JaHUK ~ MOMEHT  Ma€  JOCHTh  LIMPOKY
(YHKIIIOHATBHICTB;

e Joomla - mpocTa y BUKOPHCTaHHI GE€3KOIITOBHA
CMS, sKy 3acTOCOBYIOTH SKIIO BiX pecypcy He
MOTPEOYETHCSI TOTY>)KHUX OOYUCIICHD;

e Shopify - npoBinHa miarpopma B eNeKTPOHHIH
KOMeplii, siKa J103BOJISIE MiANPUEMISIM CTBOPIOBATH
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BJIACHI IHTEpHET-Mara3uHu;

e Drupal - Ge3komrroBHa, MOBHO(YHKIIOHAIBHA 1
qocuth Bakka CMS, 1o mae B ckiaml Bce HeoOXimgHe
JUISL CTBOPEHHS OBHOIIHHOTO CaiTy;

e Squarespace - xomepuitina CMS, sxa 00'enmye
B cobi 3pyunuit WYSIWYG-pemakrop, Oior-
riaropmy, GYHKIIOHAT IHTEPHET-Mara3uHy i XOCTHHT;

e Wix - MiKHapomHa XMapHa miarpopma Uit
CTBOPCHHS 1 pO3BUTKY iHTEPHET-TIPOCKTIB;

e 1C birpikc - o0'emna, OararonpogiibHa
IUIaTHA CHCTEMa, HaJATO BEJIMKOBaroBa JUIsl HPOCTUX
3aBIaHb, ajie 100pe CIPaBIAETHCS 31 CKIIAIHUMH.

KpiM 3a3HayeHMX MOXKHA BIAMITHTH TaKOX
nonynsipui CMS  nmns ctBopenHst ¢opymiB: phpBB,
vBulletin Ta iHmm; cucremu I opraHi3amii iHTepHeET-
MarasuHiB: sk Oe3komrToBHI (OpenCart, PrestaShop),
tax i ratHi (Umi.CMS, Shop-Script i iHmi).

He sukopucroBytorh CMS: 42.50% caiitis

36.20%

W ord Press i 63.00 %

2.50%

Joomla 1305

shopify - [la3 305

Drupal ['58o8,

Squarespace .1.25%/&)
v 1.30%
Wix 5757500

0.90%
1

Bitrix §1%60%

KinekicTs caiiTis, mo 3acTocoByoTs AaHy CMS ® JacTka pHHKY

Pucynoxk 1 — Peiimune cyyacnux CMS [2]

Jo ocHoBHuX KkputepiiB ominku CMS (tabm.1)
HAJICXKATh:

® HAsABHICTHL ABTOMATH30BAHHUX LIA0JIOHIB,

e 3pyuyHumid iHTepdeiic, 30KpeMa
iHCTpyMeHTIB BizyanbHoro penarysanus (WYSIWYG -
What You See Is What You Get);

® MOXIIUBICTH PO3MIUPEHHA 3 BUKOPUCTAHHAM

HasIBHICTH

PI3HOMaHITHUX IUIATIHIB 1 MOIYIIIB;

® MOXIMBICTh CIHIiBpOOITHHIITBA TPU POOOTI 3
KOHTEHTOM, 10 JIa€ 3MOTY JAEKIJIbKOM aBTOPH30BAHUM
KOpPHUCTyBadaM IIPAIFOBATH 3 KOHTCHTOM.

Pazom mepeBaramu CMS MaroTh 1eBHiI HEJIOTIKH:

® T[IJBHINEHHS YPa3JIMBOCTI CAHTIB y 3B’SI3KYy 3
crpiMkuM nommpeHHsM CMS, nmeski 3 skux € 3
BiJTKPUTUM KOJIOM;

®  CKJIAJHOIII y po3poOiri VHIKaJTbHHUX
OpWTiHANBHUX CalTIB, TOB’s3aHI 13 3aCTOCYBaHHIM
ma0JIoHIB;

® BApTICTh peaiizalii - JUId BETUKOMACIITaOHUX
MIPOEKTIB, MOXIINBO, Oyie MOTpiOHA MiATOTOBKA KaapiB,
IUTAHYBaHHS 1 cepTH(IKaLIiL.

Tabnuys 1 — Xapakmepucmuxka CMS

wn < Q
3 = 2
gl =| 2 =| @ &
o — — -
S| E| 2| 2| S| x| A
S| o| 8| 2| 2| = O
ABTOMaTH30BaHI
+ |+ |+ |+ |+ ]|+ |+
mabIoHu
3pyuHHit
SPYHHIH + |+ |+ -+ |+ -
iHTepdeiic
KonTpons
JOCTYIY + |+ |+ |-+ |+ +
KOPHCTYBaviB
MOXIUBICTD
+ |+ |+ |+ |+ ]|+ |+
PO3MIMPEHHS
MOXIUBICTD
X i + |+ |+ -+ ]|+ |+
CHiBpOOITHUIITBA
YopasiiHHSL
. + |+ |+ |+ |+ ]|+ |+
BEpCIAMH
be3komroBHICTh + | + - + - - -

PiBenp Oe3mekw,

BI/ICOKI/I.I/{/ cleclclululslB
Cepenniii/
Huzpkuii

BucHoBkH

V pesynprari aHamizy Haioiem nomysipaux CMS
MOYKHa 3pOOWTH BHCHOBOK, IIIO NEBHI IEpeBard MaroTh
cucremu  WordPress 1 Joomla. IIi cucTemnu
PO3HOBCIOIKYIOTECSI  OC3KOIITOBHO, MArOTh  JOCHTb
HOTY)KHUH (YHKI[IOHAJ, MOXYTb BHKOPHCTOBYBATHCS
JUIL CTBOPEHHS CalTiB pi3HMX Kateropiit. Takox
MOTPiIOHO 3a3HAYUTH, IO ISl PO3poOku Web-caiitis, 10
SKAX BHCYBAlOTBCS 3HauHl BHUMOIM MO0 OE€3MeKH
JaHux 1 odopMmIleHHST ~ KOHTEHTY  JOLUIBHIIIe
pukopucropyBatd He CMS, a iHmi TexHoMOTIT
PpO3po0KH, Taki sk, Harpukia, Java Servlet.

Cnucok Jiteparypu

1. Hemim B.O, KoxanoBnu M.B.. Bukopucranus
W3CMS nanst ctBopeHHs [HTepHET-cHCTEM Pi3HOI CKIIaJHOCTI.
Tpers  MiKHapoiHa  HayKOBO-TIPAKTHYHA  KOH(epeHMis
«YnpaBiiHHI PO3BHTKOM. TexHomoris YIpaBIiHHS
iHopMalli€lo Ta 3HAHHSIMH B Cy4acHOMY cycHinbcTBi. Tesm
nonosine#t, m. Kuis, 13-14 tpasust 2016 poxy. — K.: KHYBA,
2016.-C. 73 - 75.

2. Content  Management  Systems -
https://whatcms.org/Content-Management-Systems
3eprennst: 20.03.2020)

3. Usage statistics of content management systems -
URL: https://w3techs.com/technologies/
overview/content_management (mara 3Bepuensst: 20.03.2020)

URL:
(mara
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BUKOPUCTAHHS IHOOPMAIIMHUX TEXHOJIOTTH AHAJII3Y TA 3AXUCTY
MACHUBIB JAHUX B OCBITHBOMY INPOIECI

Anomayis: 6 dauii cmammi pOo3SIAHYMO IHGOPMAayitiHi MexHON02ii ma npoaHanizo8ano Gakmopu, sKi
8NIUBAIOMb HA Op2anizayilo npoyecie iHopmamusayii 0C8IMAHCLKO20 RPOCMOpPY, 0OPOOKU MACU8is
iHgopmayii 6 3axknadax euwoi oceimu, 3acodu iHGOPMAYIIHUX MeXHONo2il 3axucmy iHgopmayii.
Poskpumo cxnadogy uacmumny ingpopmamusayii oceimmvoco npoyecy 3axaadie euwjoi oceimu ma
3PO0ONEHO aKyeHm HA MAaKilil MexHon02il, AK 8i3yanizayii 36 A3Kie 00 ‘€kmie ananizy — cK1a0080i 3axucmy

iHghopmayii.

Knrouoei cnosa: ingpopmauiiini mexunonozii; macueu oanux; 3axucm ingopmauii, eizyanizauii 36 ‘a3xie

00 ‘ckmis ananizy.

Beryn

Ha cporogHimHid JeHb Yy HalIOMy KHTTI
NPaKTUYHO HE 3aJIUIIMIOCH Taly3eil B CyCHIIbCTBI, 1e
HE BUKOPHCTOBYIOTHCS i1H(OpMALiHI  TEXHOIOTII,
KOMIT FOTEPHU30BaHi KOMILUICKCH Tomio. Bei mi cuctemu
ONEpyIOTh TMEBHUMH MacHBaMM JIaHHX, SIKI paHO 4YH
M3HO BUHHMKA€E HEOOXIMHICTh aHami3yBaTd. | sKmo y
neskux cdepax ((piHAHCOBOTO, TEXHIYHOTO XapakTepy
TOLIO) ICHYIOTH Taki SKAUMH Xxo4a O
YacTKOBO MOYKHA aBTOMATH3yBaTH aHaJi3 iHpOpMAIlii, TO

MEXaHi3MH,

B YacTHHI OCBITHBOTO TMIPOIECY TaKUX MEXaHI3MiB

o0OMaJIb.

Mera

Po3kputu ocHOBHI mepeBard  iHQOpMAIiHEX
TEXHOJIOT1H 3aXHUCTy MacHUBIB JaHUX B 3aKJIajaX BUIIOL

OCBITH, B OCBITHbOMY MPOLIEC] B LIIIOMY.
OcHoBHa YacTHHA

XapakTepHOIO 03HAKOIO CYYaCHUX 3aKJIajliB BUIIOL
OCBITH € HasIBHICTb BHCOKOTEXHOJIOTIHYHOTO
oOmagHaHHS, CTBOPEHHSA IIOOAIBPHUX i1H(OpMAIiiiHO-
KOMYHIKaIli THIX MEpPEX, 10 JIO3BOJISIIOTH
BUKOPUCTOBYBaTH pi3Hi iHQopMmawiiiHi pecypcu B
ocBiTHbOMY mpoueci. OCHOBHUMH pH3MKaMH IIpH
BUKOPHCTaHHI iH(pOpMalifHUX pecypciB  3aKiaiB
BHINOT OCBITH BapTo BiZI3HAYUTH
HEKOHTPOJILOBaHMH  JocTyn  Jo0  iHQopMmamiitHux
pecypciB, HHM3bKa 3aXWIIEHICTh BiJl BHYTPINIHIX Ta
30BHIIIHIX 3arpo3, HEe3aKOHHE KOMilOBaHHS iH(opMarii,
MOPYIIEHHSI TEXHOJIOTi 00poOKM iH(opManii, 3amyck

TaKxi:

MpOTrpaM-BipycCiB, 3HHUIICHHA Ta MoAHM(IKaIlisl TaHUX B
iHpOpMaLIfHIX CcHUCcTeMaX, BUKpaICHHSA iHpopMamii 3

0i0mioTek, apxiBiB, ©0a3 JaHUX, [EPEXOIUICHHS

iHopMaLii B TeXHIYHUX KaHaJax ii BUTOKY [3].
IHdopmaTuzamis 3aKiagy ~ BHIOI  OCBITH

3IICHIOETBCS JUIs T IBUILICHHS SIKOCTI i

JleMOKparu3alii CHCTeMH OCBITH, MOKPAILIEHHS SKOCTI
YIOpPaBIiHHSA YHIBEPCUTETOM Ta MiINOPSAIKOBAHUMHU

HOMy  OpraHi3allisMH,  PO3BHTKY  HAyKOEMHOCTI
JISUIBHOCTI,  3pPOCTAaHHs  INPOAYKTUBHOCTI  Ipar,
BIOCKOHAJIEHHS  COI[iaIbHO-€KOHOMIYHUX  BiJHOCHH,

30aradeHHs] JyXOBHOTO OKUTTA. 3arajbHa IOJIITHKA
iHpopmaru3alii € CKJIaJOBOI YaCTHHOK COIIalbHO-
€KOHOMIYHOT JISUTbHOCTI YHIBEPCUTETY 1 CIIPSIMOBYETHCS
Ha pallioHaJIbHe BUKOPHUCTAHHS OCBITHHOTO Ta HayKOBO-
TEXHIYHOTO TIOTCHIANy, MarepiaJbHO-TEeXHIYHUX 1
(iHaHCOBUX pecypciB Juisi 3a0e3reueHHs] HeoOXiJHOTo
piBHS HamaHHS iH(QOPMAIIITHAX MMOCIYT, BiAIOBIIHO 10
3aranpHOi cTpaterii po3BuTky 3BO Oymb-axoi ¢opmu
BracHocTi. KoHuenuis indpopmarusauii aisuibHocti 3BO
pearni3yeTbCcsi  4epe3  KOMIUIEKC — B3aEMOIIOB’SI3aHUX
3aBlaHb, 3axoliB (IIPOEKTiB), IporpaM 1 IUIaHIB,
CIPSMOBAaHUX Ha peati3amilo MPIOPUTETHUX HAMPIMIB
CTBOpEHHS cydacHOi iH(opmarmiiHoi iH(pacTpyKTypH
32 paxyHOK  KOHIIEHTpaulii Ta  pamioHAIBHOTO
BUKOPUCTaHHS (DiHAHCOBUX, MaTepiabHO-TEXHIYHUX Ta
IHIINX pecypciB, BUPOOHMYOTO Ta HAYKOBOTEXHIYHOTO
MOTEHIia)ly ~YHIBEPCHUTETY, a TaKOX KOOpJHMHALii
MISUTbHOCTI  BCIX  MAPO3AUTIB 1 MIAMOPSAKOBAHUX
opraHizamiii. Peamizamiss mporpam iHpopmaTu3anii,
aHaJi3y HaHUX Ta 3aXHUCTy iH(OpMAaIli 3MiHCHIOETHCS B
pamkax peamizauii Crparerii possutky 3BO i
MiIBUINCHHS CS(PEKTHBHOCTI OCBITHROI Ta HAYKOBOL
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TSTBHOCTI YHIBEPCUTETY.

Oco0nmuBOi  akTyadnbHOCTI  HaOyBae TMHTaHHA
YAOCKOHAJIEHHS YIIpaBITiHHS iHpopManiitHIMHU
pHU3HKaMH [P BUKOPUCTaHHI iH(OPMaLiiHUX pecypciB,
aHaJi3 Ta JOCHiHKEeHHS iH(QOpMaIiifHNX TEXHOJOTIH Ta
3arpo3 iHpopmariitHoi Oe3mekn 3aKiIaay BHIIO! OCBITH,
BUSIBJICHHSl IOPYIUHMKIB iH(opManiiiHoi Oe3neku Ta
3aCTOCYBaHHS 3amOODKHHX 3aXOHiB 32 JOIIOMOTOIO
iHpOPMAIIIfHIX TEXHOJOTI 3 METOI0 MOTepeIKEeHHS
MOpYUIEHb LTICHOCTI, JOCTYITHOCTI Ta
KoH(DIICHIIHHOCTI iHpOpMAITT.

OCHOBHOIO MeTOI0 iH(poOpMaTH3amii OCBITHHOTO
mpouecy € 3aJ0BOJICHHA iHQopMauidiHUX MOTped
KOPDHCTYBauiB, 3allikaBICHHX B JISUIBHOCTI 3aKiamgy
BHIIOI OCBiTH, Yepe3 HamgaHHA iHPOPMALIHHUX Ta
OCBITHIX TMOCIHYT. 3aIlikaBICHNMH KOPHUCTYBadyaMH €
CTYAEHTH, KepiBHMLTBO Ta mnpauiBHuku 3BO, ¢izuuni
oco0wu,
MDKHApOJHI opraHizarmii Tomo. Aie He ciix i 3a0yBaTu

MiATPHEMCTBA W oOprasizamii, CYCHUIBCTBO,
po 3aXUCT iHpopMalii.

TunoBuMu KaTeropisiMu HOPYIIHKKIB
iHpopMariitHoi Oe3leky 3aKiaiiB BHINOi OCBITH €
oco0HM, 10 MNpUHAMAKOTh aKTHBHY  y4acTb Yy
KUTTEMISIIBHOCTI  3aKiamgy, a CTYy/IEHTH,

CIIBpPOOITHUKY, BiABITyBadi, Xakep Ta TPYyNH XaKepis,

camMe

KOHKYPEHTH, 3II04MHMHHI yIpyIyBaHHS Ta Oprasizaiii [6].

OTKe, cBO€4acHe  BUSBICGHHS  3arpo3  Ta
MOPYIIHUKIB  1HQOpMAIiiHOT OE3MeKH JT03BOJISIOTH
noOyayBaTu TaKy cucTeMy YIpaBIiHHS

iHpopMaLiiHUMK pU3MKaMK Ta 3axucTy iHopmauii B
3aKjazax BHUILOI OCBITH, sIKa 3MOX€E 3aXHILATH HE TIILKH
iHTEpEeCcH
MPALiBHUKIB 3aKJIay BHIIOI OCBITH, a i HaI[lOHATBHUX

CTYHEHTIB, HayKOBO-TIEJarOTYHNX
iHTEpeciB KpalHH.

BinmoBimHO MUTaHHS 3aXHCTy Ta aHAJI3y MacHBIB
aHUX B OCBITI YacCTKOBO 3alMarOTBCA 1 Taki
MDKHapOJHI CTPYKTYpH sk [HTepnon ta €Bpomnon. [eski
3 UUX 3aBJaHb BHPILNIYIOTBCS 3 BHKOPHUCTAHHIM
MPOTPAMHOTO 3a0e3MeYeHHsT OOpOOKH eNeKTPOHHUX
TabNMpb, IHIII MOXHA peali3yBaTH 3a JIONOMOTO0
rpadiyHUX pPENaKTOpiB, TpPeTI — BUKOPHCTOBYIOUYH
crenianizoBaHe MporpaMmHe 3abe3nedeHHs. BpaxoByroun
BenuKi 00’eMu iHpoOpMamii, Ha Bce Ie HEOOXiTHO
BUTPATUTH 4yacy, 10 TOro X
pe3yabTaTd, OTPHMAaHi 3 PI3HUX HpOrpaM MaTUMYyTh
pi3Hi ¢opmard, JTaHi 3 SKUX HOTIM JyXe CKIAIHO
aHaJIi3yBaTH Ta MPUBOAUTH 10 OIHOTO IIJIOTO.
HaOIIBII  BaroMoro

BEIUKY KiJbKiCTh

CrygeHTH € YaCTHUHOIO
3aKJIaJly BUIIOI OCBITH, TOMY CIIOCTEPEKCHHSA 3a IX
MOBEMIHKOI0,  MOTMBAaMH  [JISJIBHOCTI,  TaKTHUKOIO
JIO3BOJISIE TIOTIEPEANTH pH3WKH KibepOesnexu. Cepen
MOJIJIMBUX 3arpo3 3 OOKY CTYACHTIB MOXXHa BHIITUTH
3apakeHHS BipycaMH Mepexi, OJOKyBaHHS

HEKOHTPOJBOBAaHMHM BUXiJ B IHTEepHeT,

TaKi:
Mepexi,
HEIJIbOBE BUKOPHCTAaHHS iH(GOpMamiHHUX pecypciB,
migpoOka eK3aMeHaI[i HHO-3aJ11KOBUX BiZOMOCTEH,

3TIKOBUX KHWKOK, HasBHICTH IUIariaTy B KYpCOBHX Ta
JTUTUIOMHHUX pOOOTaxX.

Ha cporomui ogHuMM 3 HaiKpamyx aHaJIITHYHHX
MIPOAYKTIB € IporpamHe 3a0e3nedeHHs, sKe JI03BOJISE
OTIPaIbOBYBATH BEIHKi 00’eMH po3pi3HEeHOi iH(popmarii
Ta BHUIABAaTH pE3ylbTaT y HADLIJHOMY BHDIAAI B
HalikopoTmmid  TepMmiH.  Crieriasi3oBaHi  Bi3yalsbHi
AHAJITHYHI CEPEIOBUINA, SKi JO3BOJITIOTH MAKCHMAIBHO
e(eKTHBHO  BHKOPHUCTOBYBAaTH BENWYE3HI  00CATH
iHpopMmarii, HaKONHMYEHI JCpPKaBHUMH CIYy)XO0aMu Ta
3BO, [103BONAIOTH aHAMITHKAM IIBHUIKO 3iCTaBIIATH,
aHaNi3yBaTH 1 HAOYHO NPEACTABIATH JaHI 3 Pi3HUX
JDKEpelNl, CKOpPOYYIOYM 4dYac Ha IMOUIYK BaKJINUBOI
iHpopmanii B CKIAQJAHUX JaHUX. Take IporpamHe
3a0e3neyeHHsT HaJga€ akTyalbHI 1 Ji€Bi aHAMITHYHI
3acobn M0 JOMOMAaraloTh BHABIATH, Mepexdadary,
3ano0iraté i MPUIHHATH 3JI0YMHHY, TPAHCKOPAOHHY 1
MDKpETioHabHY pEe30HAHCHY HisUTbHICTB.

BuchoBok
3a JIOMOMOrOK  KOMIUIEKCHOTO — MPOrPaMHOro
3a0e3neyeHHs [UIA  Bisyamizamii 3B‘A3KiB  00°€KTiB

aHaJi3y MOXHa!

® IIBUJAKO CHCTEMaTH3yBaTH PO3pi3HEHI laHi B
€IIHE Y3rO[PKCHE MOAaHHS.

® BH3HAYUTH KIFOYOBHMX OCI0, MOMii, 3B’SI3KiB 1
3aKOHOMIPHOCTEH, SIKI HE 3aBXKAM MOXKHA BHUSIBUTH
IHIIUMU cITOCOOaMHU.

® OTPUMATH PO3YMIHHS CTPYKTYpH, iepapXii i
CIOCO0IB i 3I04MHHKX 0Ci0 abo opraHizariii.
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YIK 004.89

Tperyoenko Ipuna bopuciBaa
K.T.H., foneHT kadenpu [131C

Yepracokuti Oepoicagruii mexuono2iunuil ynigepcumem, Yepracu

SAxumenko Imutpo OJieroBuy
acmipaHr 2-to Kypey kadenpu [131C

Yepkacekuii Oepacagnutl mexHono2iyHull yHisepcumem, Yepracu

METOIM M MOAEJII IMIOIIYKY TA KJIACU®IKAIII EJJEKTPOHHUX
TEKCTOBUX JOKYMEHTIB 3 BUKOPUCTAHHAM CEMAHTUYHOI'O AHAJII3Y

Anomayia: 6 pobomi 00cCniOdCceHO NpobIeMamuKy aHaxizy ma O0OpPoOKU eleKMPOHHUX OOKYMeHMIs.

Ipoananizosano icuyioui medomu auanizy mMeKCmosux OoKymenmie. B pezynomami Oocniddcenns
BUZHAYEHO WIAXU NOKPAWEHHSL ICHYIOUUX MeMOOis.

Kniouogi cnoea: inmenekmyanvhuil ananiz 0anux; ingopmayinino-nouiyKosuii oopaz O00KymMenmis;

CeMaHmMuyuHUuIl aHa1i3 meKkcmy.

Beryn

HIBuakuii po3BUTOK iHGOPMALIHHUX TEXHOJIOTIH
NPU3BIB O LIBHIKOTO HAarpoMa/DKEHHs eJeKTPOHHUX
TEKCTOBUX JOKYMEHTIB B KoMmaHisx. Taka cuTyaris
mpu3BeAe 1O TOTO, IO ICHYIUI METoAu OOpOoOKH
€JIEKTPOHHMX TEKCTOBHX JOKYMEHTIB OynyTh
HECIPOMOJKHI BIIOpATHCA 3 MOTpeOaMi KOPHCTYBAYiB K
y KOpIIOpaTHBHHX MEpexkax, TaK i y Mepexi [HTepHeT.

Came ToMy 3’siBHIIaCh HEOOXI/IHICTh Y METO/IaX, SIKi
OynyTb 3a0e3reuyBaTy IBHIKE Ta 3pyYHE PO3MOAIICHHS
JOKYMEHTIB 10 KaTeropisx abo 3a KJIHOYOBUMH CIIOBAMH.

Ha ocHOBI 1pOro MoXHa
HaOlIbIII  TpoOIEeMHU,
KUTBKOCTI iH(pOpMAITii:

BU3HAYUTH Taki

MoB'sI3aHi 31 30LIBIIEHHSM
® 3pOCTaHHS obcsry
pO3MIIIYIOTBCSI B Mepexi I[HTepHET, € MNPUYHHOIO
3pOCTalOINX TPYIHOIIIIB HEOOX1THUX
KOpHUCTyBadaM JIOKYMEHTIB Ta IX OopraHi3aiii,

JIOKYMEHTIB, 1110
TIOUIYKY
®  TEXHOJOTIi pobotu 3 TEKCTOBUMHU
JOKYMEHTaMH He 3a0e3euyroTh nepegady CMHCIOBOTO
3MICTY TEKCTY JIOKyMEHTY;

e 3HAYHy YaCTHUHY €JEKTPOHHMUX TEKCTOBHX
JOKYMEHTIB CTaHOBHUTH HECTPYKTYpOBaHa iH(OopMaIlis.

Merta crarTi

TonoBHOlO  MeTo0  CcTarTi €
MOAM(IKOBAHOTO METONy TOOYIO0BH
MIOIIIYKOBOTO ~ 00pazy JIOKyMEHTIB
3acobamMi  IHTENEKTyalbHOTO  aHaJi3y MJaHuX 3
BUKOPUCTAHHAM IHCTPYMEHTIB CEMaHTHYHOTO aHaJIi3y

CTBOpPEHHS
iHpopManiitHo-
EJIEKTPOHHUX

TEKCTY, SKHH 3a0e3MeunTh 3py4yHy 1 IIBUIKY poOOTY 3
JIOKyMEHTaMH.

OcHoBHA YacTHHA

IIpu TeMIti o0csiriB
iHdopmaii, 3po3ymiso, mo Kiacudikarlis eIeKTpOHHUX
TEKCTOBHUX JOKYMEHTIB BPY4YHY CTajla HEMOXIUBOIO.

CamMe TOMY Yy BHpINICHHI JaHOTO MUTAHHS MOXE

Cy4acHOMY 3pOCTaHHSI

JONIOMOT'TH ITpOrpaMHe 3a0e3nedYeHHsl, SIKe aBTOMaTHIHO
BHKOHY€ iHTEIICKTYyallbHY 00pOOKY MTaHHX.

ToMy BHHUWKIAa HEOOXIJHICTH Y PO3BUTKY HOBUX
Cy4aCHHUX METOMOJIOTIH OOpOOKHM Ta aHaji3y IdaHuX.
Takoro METOIOJOTIEI0 1 CTaB IHTENEKTyalbHUN aHali3
JaHHX.

IHTeNneKTya pbHUI aHaNi3 JaHUX - I IpoLecC
BUSIBJICHHSL B HEBIJIOMUX,
HETPUBIAJIBHUX, MPAKTUYHO KOPUCHHX 1 JOCTYIHUX IS
iHTEepIpeTamii

CUpUX JaHHX paHille

3HaHb, HEOOXITHUX MU TPHAHATTA
pileHs y pisHUX cdepax oaceKol gisutbHOCTi [1].

Ile omma wMerox pobOTH 3  TEKCTOM,
BHUKOPUCTOBYBAaHHI B METO/ll, € CEMAHTHIHUH aHai3.

CeMaHTHKa — PO3JIUI HAYKH, sSIKa BUBYAE 3HAYCHHS
MOBHHMX OJIMHHMI[b — OKpPEMHUX CIiB, (pa3eosoriamis,
CKJIaJJOBHX YaCTHH CJI0Ba TOIIO [2].

CeMaHTUYHMM aHaIi3 - €Tal B IOCJIJIOBHOCTI Hii
QITOPUTMY aBTOMAaTHYHOTO PO3YMIHHSA TEKCTIiB, IO
nojArae |y BHUIUIGHHI CEMaHTHYHUX  BiJIHOCHH,
(bopMyBaHHI CEMAHTHYHOTO YSIBJICHHS TEKCTIB [3].

Ile o3Hadae, 110 BUKOPUCTAHHS CEMaHTUYHOIO
aHaJi3y TEKCTY J03BOJIUTH PO3OHUTH TEKCT HA MHOXKHUHH
BUpa3iB, sKi HecyTb y co0i caMOCTIHHMH CeHC Yy
CTPYKTYpi TOKyMEHTY, TOOTO 3a0e3MeuyioTh iCHYBaHHSI
CaMOTro TEKCTY, a He MIPOCTO HAarpoOMaKeHHs OyKB, CIIiB
Ta 3HaKIB.

Ane cmig po3yMmiTH, IO aHai3 TEKCTOBUX
JIOKYMEHTIB — CKJIaJ[Ha 3aJla4a, i OTpUMAaTH HeOoOXiTHUH
pe3yabTar, MPOCTO IPOAHATI3yBaBLIM OPHIIHAIBHUH

JOKyMeHT, Oyne HemoxumBo. Came TOMy aHaui3
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HE0OXiTHO MMPOBOANTH B KiJIbKa €TaIliB.

Criouatky IpoaHaTi3yBaTH YBECh TEKCT ITOBHICTIO
SK €IMHE LiJIe, TMICIs [[bOT0 MOBTOPUTH aHAJI3 OKPEeMO
Ha ab3amax Ta pedeHHsX. B pesynbrari Oyme oTpumaHo
3HAYHO «YHUCTIMIMI» pe3ynsrar. HacTymHuMm ertamom
Oyzne BHUKOPHCTAHHS QJTOPUTMY CTEMIHTY (CKOpOYCHHS
clioBa JI0 HOro OCHOBH, CTEpPINH i3 CJIOBa WOro Cy(Qikc
Ta/abo 3akiHdeHHs). lle mo3BonMTh BimciATH i3
pe3yIbTaTIB aHAJII3 CIIOBA, SIKi MAIOTH CIIIJIbHI 3HAYCHHS,
ajyle BUKOPUCTOBYIOTBCSl y PI3HUX BiJMiHKax, pi3HUMHU
pomamu  (4OJOBIUMIL, OKIHOYMH,  cepeaHiil) Ta
MHOXXHHAMU (MHOXKWHa, onmHWHA). Jlami HeoOXimaHO
OYHMCTHTH OTPHMAaHI pe3yJbTaTd BiJ| HAJIMIIKOBOCTI
LUISIXOM BHJIAJICHHS CIB, sIKI HE HECYTh y CO0l1 CeHCy
IIpU CaMOCTIHHOMY BHKOPHCTaHHI — TaK 3BaHi CIyX00Bi
CJIOBA: IPUHMEHHUKH, CIIOTYYHUKH, YACTKH.

BucnoBknu

B pesympraTi mpoBemeHUX AOCITIKEHb Oyme
po3pobienuii  MoxudikoBaHMi MeTox  (opMyBaHHS
iHpOpPMALiTHO-TIOITYKOBOTO ~ 00pa3y  eNeKTPOHHOTO
JOKyMeHTY. MozandikoBaHu#i MeTonq Mae 3a0e3MednuTH
HIBUINIAN Ta SKICHIIIMHA Bia0ip AaHUX i (OPMYBaHHS
00pa3y nokymeHTy. Mertox moOymoBH iH(oOpMaIiiiHo-
MOIIYKOBOIO ~ 00pa3y  eNEKTPOHHUX  JIOKYMCHTIB
3ac00aMH 1HTEJIEKTyaJbHOIO Ta CEMAaHTHYHOTO aHAII3y
JIAaHUX TIOBMHEH 3a0€3IeUNTH CTaOUIBHINTY Ta LIBHUIIIY
po0OTY 3 JOKYMEHTaMHU.
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VIIK 004

Ceinepcbkuii Anarodiil TodisiioBuy
K.T.H., ipodeccop kabenpu MiOTII

Kuiscokuii nayionansruil ynisepcumem 6yoienuymea ma apximexmypu, Kuis

Pycan Irop BosionumupoBuyd
K.T.H., 1eKkaH paxymsrery AIT

Kuiscokuii nayionansruil ynisepcumem 6yoisnuymea ma apximexmypu, Kuis

TEOPETUYHE OGIPYHTYBAHHS TUHAMIKH I'lJIPABJIYHOI
BIBPOTPAMBOBKH

Anomayis: 6 cmammi po3esHyma OUHAMIKA MPUMACHOL 6I0pOyOapHoi mpambieKku, npeocmaesieHd
OUHAMIYHA MOOeb, DIBHAHHA PYXY KOIUBANbHOI cucmemu ma ii ananis.

Knrouosi cnoea:

AMRIIMYOHO-4aACMOMHI  XAPAKMEPUCMUKU; POMAUIHHUIL  2i0pOPO3NOOITbHUKS

OUHAMIYHA MOOEIb; MeNCA MIYHOCMI; MOOYb RPYHCHOCHII.

Beryn

3pocTaodi BHUMOTH [0 BHKOHAaHHS OyIiBEeNbHUX
po0iT BUMararoTh BIOCKOHAJICHHS Ta PO3POOKH HOBOTO
BiOpoymIiibHIOIOUOTO  oOnmamHaHHsA. Takoro € i
KOHCTPYKIIiS TiIpaBIidHOI TPpaMOiBKH, sSKa TEOPETUIHO
Ma€ CyTTEBI MepeBaru mnepes moJiOHUMHU MaIlIMHAMH.

Meta po6oTun

Onrumizanis T1IPONPHBITHOTO MeXaHi3My

TpaMOiBKM, BU3HAYEHHS  TEOPETHYHOIO
3BOPOTHO-TIOCTYNAJIBHOTO  PyXy  YyAapHHKA,

3BOAUTH 10 MIHIMyMYy IUHAMIYHI HABAHTAKCHHS, IO

peXKUMY
KUK

MIepeAaAOTHCS Ha paMy 0a30BO1 MaIlIMHU.

BukJiax ocHOBHOTO Marepiaay

Ha xadenpi MOTII po3pobiaeHO KOHCTPYKIIiIO
rizpaBmigHOi TpamOiBKH, sKa [IO3BOJNSE IUIABHO i
IIBUJIKO 3MIHIOBATH aAMIUTITYTHO-9aCTOTHI
XapakTepUCTUKH  pOOOYOro OpraHy MallMHH — Ta
JUHAMIYHHA THCK M1 TPaMOYIOYOI0 TUTHTOIO B MpPOIIECi
VIIITbHEHHS 10 HAamepeln 3aJaHOMy 3akoHy, abo B
3aJI©KHOCTI BiJl CTYNEHS IIIJIBHOCTI  OyaiBeIbHOT
cyminri. 3aBIsKH CTBOPEHUM TiZpaBIiyHUM YCTaHOBKaM
3’SBUJIACH MOXIIUBICTh pPEajbHO BPAaXOBYBaTH BILIHB
CepeloBUIla HA MAIIMHYy 1 HaBOAakW, 1 y Oyab-saKuit
KOHKPETHHH MOMEHT 4Yacy BHOCHTH KOPEKTHBH Yy
KOJIMBAJIBHUH pyX poOodoro opraHy, L0 CYTTEBO
BIUIMBA€ Ha €PEKTUBHICTH MPOLECY YIIIIbHEHHS.

JocmimkyBaHa cucteMa CkiamaeTbest (puc. 1): 3
Macu M; — yOapHWKA, Macu M, — BEPXHbOI Macu
TpamMOOBKHM;, MacH M’3 — MacH YIIUTBHIOKOYOI IUTUTH
pa3oM 3 MpHENHAHOW Macor rpyHTy. KonmuBaHHsS Mac
30yIKY€EThCS TipaBIidYHUM BiOpaTopoM (IWIIHIPOM) 3
cwioro Taru F. 3iTKHEHHS Mac M; i M3 BinOyBaeThCs
yepe3 MpYyKHUH  enemeHT (pesuHoBUil  Oydep)
JKOPCTKICTIO ¢4 Ta Koedimienrom omopy b, Bsaemue

HepecyBaHHsI Mac 3a0e3MeuyeThesl 32 PaxyHOK IMPYKHUX
EJIEMEHTIB MiJBICKM yIapHUKAa O KOPCTKICTIO C; 3
koedimienToM omopy b; Ta TPYKHHUX ~ EIEMEHTIB
YIIJTBHIOIOUOT TUIMTH JKOPCTKICTIO C; 3 Koe(ilieHToM
omopy b, KommBaHHA  KOHCTPYKIi  TpamMOOBKH
BiZIOyBaeThCA Ha IPYHTI 31 3MIHHOIO JKOPCTKICTIO C3 Ta
3MIiHHUM KoeilieHToM omopy bs.

l

m" | ]
AW
C‘:> g, f-;,
LT T
2 == m, ==l
|
I
c.8 o
kb T T=T=T
4% 5, 7

Pucynox 1 — Jlunamiuna modens mpambosxu

Po3paxyHkoBa cxema JOCIiHOT MOZEN CIiBNAIaE
3 JMHAMi4HOI. i JMHAMIKA ONMHUCYETHCS PIBHAHHAMH
PYXy TiIpaBiaiyHOl BUMYIIYOUOT CHIIH.

PiBHSIHHS pyXy ylapHHUKa (Macu my) :

My X 1+ Dy ( X - X 5)-by
(X 1- X g)+Ca(X1-X2)-Ca(X1-X3)=F, (1)
1€ X1, Xp, X3 - HEpPEMiLIeHHs Mac My, My, M;
F.=S 7 Ap - rizpaBiiyHa BUMYIIyIOUa CHIIa;
Sy - TOma HMIiHApa; AP - mepemaj THCKY Ha
MOPLIHI.

PiBHsHHS pyXy BepXHBOI MacH (Kopiryca) My:

My X 5 - by X 2= X 5)-by( X 1. X 5)-Cy(Xa-X)-ColXo-
X3)=-F (2)
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PiBHSHHS pyXy YIIITBHIOIOYOT TUTUTH M3:

M3 X 3+ by( X 2- X 3) - b3 X 34+ Dy( X 1- X 3) + Ca(x; -
X3) - CaXg + C4(X1 - X3)= 0, (3)
me m’3y = Mz + M, — KoNMBAIbHA Maca
YIIiMBHIOIOYOi TUTHTH Pa3oM 3 HPHBEACHOI MAacoko
OyniBeIBHOT CyMiITi.

Buninumo mnpuckOpeHHS Mac Mg, Mp M3 i
3amuIeMo cucteMy piBHsSHb Ha ocHOBIi (1), (2), 3) y
3pYYHOMY JJIsl PO3PAXyHKIB BUIJISII:

dv. 1
e [ Suu.'l Py — Fmp -
dt  m,
Suuﬂ3 ()'C1 —)'cz)zp fu;
7 (05+ —)-
2 fu 2Fe
by(x; —Xp) + by (X] — X3)—CalXe- %) +
CaX1 - Xg) ] ;
dVva 1
= — [ - Suu‘: p. + Fmp +
dt ma
3/ 2 \2
Syua” (X —zxz) P o5+ S "
2]@ 2}23
by( Xy — X3)+by (X — X, ) + Ca(X1- Xp) + Co(X; -
X3) ] ;
av, 1

o m [ by, - Xy) +bay - by(y — %3)

- Co(X2 - X3) + C3Xg — Ca(X1 == X3) (4)

HocnipkyBaHa cucTteMa Mae TpPU XapakTepHi
Mepiou Pyxy: Mepiog podoUoro Xoay, mepioa ymaapy Ta
Mepiol 3BOPOTHBOTO XOay (PyXy Bropy) yIapHHKA.
Cucrema piBHsHB (4) onucye Bci niepiony, ajie moTpioHo
BpaxOBYBaTH TaKi (paKTOPH:

1) Pyx mopmHd, a 3 HUM 1 Macu ml, TOYHETHCS
JUIIE TOJi, KOJNH TEOPUTHYHO MOXKIMBA TiIpaBiivyHA
cuna F,=S,,, p, Oyxe Oinblue cyMH CUII TiIpaBlidHOIO
OIIOpY CUCTEMH

2) IIpu 0<f, <f’, — cucrema He pyxaerscs i F,=0.

3) Koeodimientn >xopctkocti ¢4 Ta memmdyBaHHS
Oydepy b4 BHKOPUCTOBYIOTHCS B pO3paxyHKaX TiBKU B

nepiox ynapy.
4) Sxmo x; —x3>0, 10 bs=0, ¢,=0 — xinens
poGodoro xomy 1 TMOYaTOK ygapy — BiJMIOBiZArOThH

HYJILOBOMY 3a30py B Oydepi. Kineup ymapy i mouarok
3BOPOTHOTO XOAY TIOYMHAIOTHCS TPH PIBHOCTI CHII
MIPYKHOCTI 1 omopy B Oydepax.

5) B kiHOI 3BOpOTHOTO XOAy Ta HAa II0YaTKy
pobouoro xoy Bi10yBaeThCsI 3MiHa 3HAKY IIBHJIKOCTI.

3 MeTor0 onTUMi3amii TiAPONPUBIAHOTO MEXaHI3My

TpamMOOBKH  OyI1o TEOPETUIHO  PEKUM
3BOPOTHO-TIOCTYIIAJIBHOTO ~ PYXy  YOAapHUKA,  SIKUH
3BOAUTH JIO MIHIMyMy IWHAMIiYHI HaBaHTAXKCHHS, IO
MepeatoThesl Ha paMy 0a3oBoi MammHU. Buxomsuu 3
OTPUMAaHUX pIiBHAHB, OyIO BH3HAYEHO IUIONI Ta
KOH(Irypaito BITyCKHAX BiKOH PO3IIOIiTEHUKA.
['pyHTYyrO4HCH Ha BHIIE BUKJIAJICHOMY, CKJIQIA€THCS
QITOPUTM PO3B’S3aHHS CHUCTEMH PIBHAHb YHCEIHHIM
MeToioM, SIKui peamizoByeThcst Ha IIEOM IBM PC
MoBOI0 TiporpamyBanus Visual Basic 5.0 Bepcii ¢ipmu
Microsoft. Ilpu 1pomMy anroput™ poGOTH TiApaBIivdHOT
TpaMOiBKH MOXKHA TIPEICTABUTH Y BUTTIAI CXEMHU.
IIporpama Briowae B cebe Taki OCHOBHI
IpoueaAypH: BUOIp BUXIJHHUX JaHUX; BHOIp Koe]ilieHTiB
Ta KOHCTaHT, SKi HEOOXigHI IS MONepPeTHHOTO
pO3paxyHKy TapaMeTpiB CHCTEMH; BHOIp peXUMY
pO3paxyHKy  IMKIY; HOMepenHii  pO3paxyHOK
mapaMeTpiB, sKi HEOOXiJHI IS PO3B’SI3aHHS CHCTEMH
PIBHSHB ; 3a1aBaHHS TPaigHOTO pEKUMY MOHITOpA IS
Bi3yaJIbHOTO CIIOCTEPEIKCHHS 3a 3MIHOIO MapameTrpiB B
npoueci  po3paxyHKy; — BHBEACHHS  pe3yJbTariB
pO3paxyHKy Ha JUCIUICH abo NpUHTEp; MOICITIOBAHHSI
mapamMeTpiB Ta KOCQIIIEHTIB, 10 BXOAATh y PIBHIHHS

BH3HAQYCHO

IUHAMIKH.
BuchoBkn

Jna PO3B’A3yBaHHA PIBHSIHB JMHAMIKH
JOCTIKYBaHOI CHCTEMH BU3HAYAINCH KOSQIIiEHTH Ta
MOYATKOBI 3HAYCHHS MapaMeTpiB, SKi O HUX BXOMISATH.
BuxigHUMHE JaHUMH 10 PO3paxyHKy €: HOMiHAJbHUI
THUCK Y TiipocucTeMi 0a30B0i MamuHU a00 CTEHIY P,
HOMiHaJIbHA MMOojaua rigponacocy Q, , yacrora yuapis f,
a6o Mexi 4actoT fpin, fnax , abo 3axon f(t), Gaxana
aMILTITYy/Ia KOJIMBaHb IIPU ONTUMAJIbHIN 4acTOTi

AHamiz  OTpUMaHHX  3aJIEKHOCTEH  J03BOJISIE
BU3HAYUTH ONTHMAJIbHI MEXi 3HaueHb KOCQII[IEHTIB Ta
KOHCTAHT, sIKi HEOOXiIHI JJisl pO3paxyHKy IapamerpiB
CUCTEMH.
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METOJIUKA HEHPOMEPEXXEBOI'O TIPOTHO3YBAHHS 3MIH TEXHIYHOI'O
CTAHY, HAJIMHOCTI I )KUBYUYOCTI OB'EKTIB

Anomayis. B 0onogioi posenadacmvcs numanus 6ubOpy MamemamuiHo20 anapamy Ol CMEOPEeHHs.
A0eKBAMHUX IMIMAayiuHux Mmooenell NPOSHO3Y8AHHA 3MIiH MeXHIYHO20 CmaHy ma 8i0mMo8 00'ckmie
cneyianbHo2o npusHavenus i cneyianvuux cnopyo (OCH i CC). 3anponono8ano 8UKOpUCMAHHA WMYYHUX
netiponnux mepedic (HM). Pospobreno memoouxy poss'szanns copmynvosanoi 3adaui Ha 6a3zi
“nHaomepedci”, 6 AKill KoJXHCHIU imepayii 8ionosioae ceos mepedxca, a nepeoaya ingopmayii 8i06yeacmuvcs
He 360POMHUM 38'13KoM, a 38's13kom miowe mepexcamu. Tooi enemenmapua HM 3b0epicae nabymy nio uyac
HABYAHHS IHPOPMAYIIO [ MOJICe OOHAGHAMUCS 3 OaHUMU, wo nocmynatoms 6i0 pisnux OCH i CC.

Kniouogi cnosa: neiiponna mepesxca; imimayinina mooenv; 00'ckmu cneyianbiozo npusHa4eHns

Beryn

Jlns BU3HAYEHHS MPOTHO3HOTO PIBHS PO3BUTKY
OCH i CC wnaituacriiie BHKOPUCTOBYIOTh MOJECI, IO
0a3yloThbcI Ha KOMIUIEKCI METOIIB  perpeciiiHoro
aHaji3y, NPH LBOMY BAXIMBUM € IMTaHHSA BHOOPY
GbopMH 3aJEKHOCTI JUHAMIKM 3MIiHHM TOKa3HUKIB Bij
gacy. Jlesiki aBTOPH CTBEPIKYIOTh, IO THI (DYHKITIH
Bapro oOuparnm JoBimbHO. B iHmmMX poborax
JOTPUMYIOTBCSI JTyMKH, 10 BUOIp (yHKUil mMae OyTu
€KOHOMIYHO OOTPYHTOBAHHI BiIMOBIMIHO 1O BEIHMYUHH
OKpeMHX TmapamerpiB. Tperi BBaXaioTb, IO A
MPaKTHYHUX LiJIeH JOCTaTHRO JIHIIHOT Moel, sika J1ae
HaOmkeHHst 110 ictuHHOI (dopmu 3anexHocTi [1].
[MoOymoBy Momened 3a3BHYail 3MIMCHIOIOTH HA OCHOBI
3IIaJPKYBaHHA KPHBOI 3a JIOTIOMOTOIO II€PETBOPEHHS
3aJeXHOI ¥ HEe3aIe)KHOi 3MIHHUX 3 HACTyIHHM
3aCTOCYBaHHSM arapary 3HaXOMKECHHS IapaMeTpiB
NiHIHOT perpecii MeTOIOM HalMEHIINX KBaapariB [2].
OCHOBHUM HEJIONIKOM LIbOI'O METOJY € OMHJIKH 3CyBY B
OIIiHIII TApaMeTpPiB perpeciiHoi Moelti.

Mera

MeTor0 AOTOBiAI € BUPIMICHHS MHTAaHHS MO0
BHOOPY MaTeMaTWYHOTO arapary, 3a JOIMOMOTOK SKOTO
MOXKJIMBE CTBOPEHHS aJ€KBAaTHHUX IMITAIITHUX Mozenei
JUIS TIPOTHO3YBaHHS 3MiH TEXHIYHOTO CTaHy Ta BiIMOB

OCH1iCC.

OCHOBHA YaCTHHA

Hdns  pos'szanHs  copmynaboBaHoi  3amaui
MIPONOHYETHCSI  3aCTOCYBAaHHS MITYYHUX HEHPOHHUX
Mepex (HM), sixi BomoitoTh HU3KOIO IIEpeBar, a came:

e MOXJIHBa moOymoBa anekBaTHOT Moaeni Ha HM
HaBIiTh B YMOBaxX HecTadi JaHUX;

e icHye 3py4HHH cmoci® moxmdikarii Momeni B
3aJI@KHOCTI  Bil ~ TMOSBM  pE3yIbTaTiB  HOBHUX
CIIOCTEepPEIKEHB;

® i TOJNIOBHE - MOIENF MOXKE JOHABYATUCH MPH
HaJIXOJKEHHI HOBUX JIaHHX.

[Ilo6 ctBOoput HM s BupilICHHS 3aBIaHHS
MPOTHO3YBaHHs, HEOOXiTHO BHOpaTH  CTPYKTYpPY
3’€lHaHb HEWPOHIB MK cO0O 1 3'iCyBaTH 3HA4YEHHS
Bar 3B’S3KIB B paMKax Ili€i CTPYKTypu. 3narHicTh
3B’s3KIB 10 Moambikamii pooure HM Ttakoro, 1o
HaBuaetbess [3]. Ilpomemypa, BimomMa SK anrOpUTM
3BOPOTHOTO po3mnoBctomkenns (back propagation), €
OJIHUM 3 HaWOUIbII BXKJIMBUX IHCTPYMEHTIB B HaBUAHHI
HM. Moro 3actocyBaHHS 3 METOK INPOTHO3YBAHHS
BUMNPaBIaHe, OCKUIbKM HE  BHHHKAE  CHUTYyail
HEBU3HAYCHOCTI I[O0 pobutu 3 iH(OpMAaIli€eo, sKa
mocrtymae Ha BXix HM [5].

Iepen moGymoBoro HM Tpeba TOYHO BH3HAUUTH
MHOXWHY BXiTHHUX 1 BUXiJTHUX MapamMeTpiB Mepexi. Jns
oiled TPOTHO3YBaHHA HEOOXiMHO, I00 MHOXHHA
BHUXITHUX IapaMeTpiB Oyna ITiIMHOXAHOK BXiTHHX.
Tob6To BXigawuii Bektop X HM CKitagaeThest He TIIBKH 3

“30BHIMHIX” ¢akTopiB-Hiii X , mo BimoOpaXkaroTh
3

ymoBHu ¢ynkuionyBanHs OCH i1 CC, ane takox 1 3

Habopy “BHyTpimmHiX” dakTopiB-cTaniB X , 110
8

BHM3HAYAIOTh KOHKPETHHUH TexHigHMi ctaH camoi OCH i
CC B minomy i ii enemMeHTiB OKpeMo:

X={x3,x8}
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BUXOII MepEeXi CTB TBECSI BEKTOP BIATYK
Ha 0o/li Mepexi CTBOPIOETHCS BEKTOP Bi

s MIPHICTE 1 3MICT SIKOTO ITOBHICTIO BiJIIOBIJAIOTH
Y , po3MipHICTb 1 3MicC Or0 IIOBHICTIO OB1/1a10
PO3MIpHOCTI 1 3MiCTy “BHYTpPIIIHBOI” YacTHHU BEKTOpa

X, 106t0 X . Ha apxirektypi HM ns obGcraBuna
6

BiIOMBAETHCS HASBHICTIO 3BOPOTHOTO 3B 53Ky Binm Y
a0 X . Ane MDK HAMH HE MOXXHa ITIOCTaBUTH 3HaK
8
PIBHOCTI, OCKIIBKM BEKTOPH BIZHOCATBCS OO PI3HHX
itepanid. Y 3aBepulye momepenHro irepamito, a X
6

“BiIKpHBa€” HaCTYMHY, TOOTO:

Y. X .,
|—1¢ 8,1

nei - Homep itepauii; i € (1, N )

Takuii migxig Mae TOJIOBHHMM HENOMIK: Iicis
KOXXHOTO TICpCHAaBYaHHS MOIENs ‘3a0yBae”  maHi
MOTIEPEIHIX iTepalliii 1 BKe He MOXE y CKJIal CHCTEMH
BUKOPHCTOBYBAaTHCS — JIJIS MPOTHO3YBaHHS  3MiH

texHigaOTO cTaHy OCH i CC Ha MOTOYHUX eTamax.
ToMy B poOOTi 3aIpOTIOHOBAHO MOJENH Y BUIIIAIL
“Hagmepexi”, B AKii KOXHIM iTepauii BiAmoBizae cBos

iHpopmamii Y, - X .,

Mepexa, i1 .
- )

a [nepeaada

BiZOyBa€eThCA HE 3BOPOTHUM 3B'SI3KOM, a 3B'I3KOM MK
MepeXaMH, 10 MOJACNIIOITHh IOCINOBHI iTepauii. B
LBOMY BHIIAJKy Oynb-ska enemeHtapHa HM 36epirae
HaOyTy mig dYac HaBYaHHA iHQopMaImiro 1 Moxe
JIOHABYATHCS 32 JaHUMH, IO TIOCTIHHO MOCTYNAlOTh Bif
pizaux OCH i CC 3 micup X ekcruryararfii.

Metonuka poOOTH HaIMeEpexKi™:

1. BubOupaetscs OCH i CC i BHKOHYIOTBCS
MIPUCKOPEHI BUIPOOYBAaHHs HOTro MO MepIuoi BigMOBH.
BunpoOyBaHHs aroTh AaHi MPO 30BHILIHI BIUIMBH Ha
iTepalisix MojemoBaHHS yMoBHUX enemeHTiB OCH i

X X _,..X
cC 31 3,2 3, N

i PO TOIIKOHKEHHS, SKi

i10yBanncs Ha irepaisx Y, ,Y_.,....Y ...
Binbysamucs Ha X itepanisx Y, .Y, N
2. BusHauaeThCsl TOYATKOBUH BHYTPILIHIA CTaH
OCHiCC- X .
6,1

3. BuUKoHyeTbcs HaBUaHHS IepIIoi Mepexi Ha

BHUOIpII <xlix31,x61}> <Y1>’ MoTiM APYroi - Ha

BUOIpII <X2iX3,2'Y1> <Y2) i Tak mam mo N -oi

Mepexi - Ha HaBYaIbHINA BHOIpi (X N iX3’ N ,YN —lb

(YN>.

4. Tlix wac mrrarHoi excrutyatanii oopanoro OCH
i CC noctynae iHpopmaisi Mpo BHYTPILIHE i 30BHINIHE
nepeOyBaHHs Ha itepanisx 3 1-oi o K -oi, K < N . Ix
iHpOpMaIlii  BHKOPHUCTOBYETHCS

JUIA JJOHAaBYaHHs

Bignosigao 3 1-01 1o K - oif HM.

5. B oOmiH Ha 110 iHpOpMAIliI0O BUKOHYETHCS
MIPOTHO3YBaHHS 3MIH TEXHIYHOIO CTaHy Ha iHIMX (3
K -oi mo N -o1) Mepexax.

SIkmo  y3aranbHUTH BekTop iHQopmauii mpo
momkomkeHHs: okpemux enmemeHtiB OCH i CC B
enuHNA moka3sHuK — ctad camoro OCH i CC B mimomy
(Hanpuknan, y mnoABiiiHmi: 1 — chopaBHHH 4M
MOLIKO/DKCHUH, alle MO)XKe BHMKOPHUCTOBYBAaTHChH 32
npu3HaueHHsIM, () — TOIIKOKEHNH HACTUIBKH, IO HE
MOXE€ BHKOPHCTOBYBATHCH 32 NPH3HAUCHHSIM), TO
3’SBISIETBCS.  MOXJIMBICTH ~ Nepexoly Ha  OJWH
iepapxi4HUH piBeHB BrOpY, BiJ IOIIKOKCHb €IEMEHTY
rxoHCTpyKIii OCH i CC 1o BiAMOBH BCi€l CHCTEMH.

Ane “ycmix” mNpOTHO3yBaHHs Oarato B YOMY
3aJI©KUTh  Bil TPaBWIBHOTO  BUOOPY  MHOXHHH
30BHIIIHIX 1 BHYTpIHIX (aKTOpiB, a TaKOoXK Bif
3a0e3MeueHHs] PEeNpe3eHTaTUBHUX 3HA4Y€Hb IapaMeTpiB,
IO OI[IHIOIOTH IIi YMHHUKHU KUIbKiCHO. [[71s mpoBeneHHs
MOZICTIOBAaHHS ~ 3pOOJICHO  NPHUITYNIEHHS, IO  BCi
TTOIITKO/KCHHS BiOYBAIOTHCSA TINBKM B KIHIN KOXKHOL
itepauii. Bci Oe3nepepBHi BXifHI 3MiHHI BiJHOPMOBaHi
y MeXaxX IOImycTHMHuX 3MiH. JIuckpeTHi 3MiHHI € abo
YMOBHUMH OajlaM#, 110 OOYHCIICHI 3a CTaHZaPTHUMHU
JUISL Taly3i METOAMKAaMH, a00 PpIBHEM MOIIKOKEHHS
TOTO YH IHIIIOTO €JIEMEHTY KOHCTPYKIIii 00’ €KTY.

BucHoBku

OTKe 3a JIOTIOMOIOI0 3alPOIOHOBAHOI METOIUKH
ocoba, 1m0 TmpuiiMae pImIeHHS, Ma€ MOXKIHUBICT
BU3HAYaTH KOHKPETHI 3aXOIu INOJO MOMepeHKEeHHS
BiamoB OCH i CC.
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BUKOPUCTAHHSA T'EOIH®OPMAIIMHUX CUCTEM JIJI5 3AJIAY CLZIbCHKOI'O
I'OCIIOJAPCTBA

Anomayis: 6 pobomi po3enaHymo pospooKy KOHYenmyanvbHoi mooeni eeoinghopmayiiinoi cucmemu O
CinbcvbKo20 2ocnooapcmed. 3anpononosano kouyenmyanvny mooens GISA, axa cxknadaemvea i3 3

mooynig. Ilepwuil Mooynv 3abe3neyye 30ip OaHUX, 30Kpema NOCTIO0BHICMb aepo ma KOCMIYHUX 3HIMKI8
OUIAHKU, OAHUX NPO IPYHMU PE2iOHY, NPOSHO3 NO200OHUX YyM08 ma iH. [[pyeuil modynv 3abesneuye
obuucaennss NDVI, eusnauae nokasHuxu AKOCMI 3eMeNbHUX pecypcié ma GUKOHYE NPOSHO3VBAHHSA

NOKA3HUKI8 Ha HaAcMYnHi nepioou. Tpemiii MoOOYIb NPU3HAUEHO O NpedCmasieHHs IHopmayii 8 3pyuHill

gopmi ons kopucmysaua. 3okpema mae 6yoyeamu xapmu NDVI, xapmu tpynmis, Oyoysamu epaghixu

BMIHU 4aACO8UX PSIOIS.

Knrouogi cnosa: zeoingpopmauiiina cucmema; pomozpaghii nocienux niowy

Beryn

3pocTaHHS HAacelieHHS Ta BHUMOTI JO SKOCTI
Xap4yyBaHHS € IMPUYMHOIO 3aroCTpeHHs OOpoThOM 3a
oOMesxeHi1 3eMeJIbHi pecypcn. [Iparnenns
MaKCHUMi3yBaTH MNpPUOYTOK CIPUYMHIOE JETpasialliio
Takox
HETaTHBHO BIUTMBAIOTH IIO0ANBHI 3MiHH KiiMary. Tomy

3eMENIbHUX pecypciB, BTpaTy 0iopo3MairTs.
aKTyaJIbHOIO 33Jauel0 € palliOHAIbHE BUKOPHCTAHHS
3eMenb Ui 30epexeHHS — Ta
NPOAYKTHUBHOCTI 1 MATPUMKH JKHTTS B €KOCHCTEMaX.
Land resources planning (LRP) € oxmuum i3
KJIFOYOBUX IHCTPYMEHTIB TSt
BHKOPHUCTaHHSI 3€MENbHUX PEeCypCiB.

301IbIIEHAS  1X

edexTuBHOTO
Hapa3si icuye
Oararo pimenr LPR Ha piBHI 0OKpeMoOro miampueMcTBa.
BpaxoByroun TeHeHLil 10 miodanizaiii, icHye morpeda
B miobanbHoMy LPR Ha piBHI Bei€l mmaHetn 3emusl.
Hana motpeba chopMmynboBaHa i 33aJOKyMEHTOBaHA Yy
Bunisini Revision mo World Soil Charter B 2015 pomi
[1]. Po3p’s13anHsM 1€l akTyanbHOT 3a/1a4i 3aiiMaroThCs
Oararo MDKHapOIHHUX oprasizamii, Takux sk FAO [2],
NASA [3] Ta in.

Baxmueumu migzanadsamu LPR € MoHiTOpHHT

CTaHy TMOCIBHMX IIIONI Ta MPOTHO3YBaHHI  iX
BPOXKAWHOCTI.
Mera

Onucanss KOHIIENTYaJIbHOT Mozeni
reoiHdopmariifaoi CUCTEMH JUISL CIITBCBKOTO
TOCIOAapCTBA.

OcHoOBHa YaCTHHA
OpHiero 13 MepmmMx  YCHIMIHUX  CIpob

BIIPOBAKEHHS 1H(QOpPMALIIHNX CHCTEM MEHEDKMEHTY
y cimbcbkoMy rocrnozapcTi Oyna WinDisp. Ha mouarky

2000-x migTpMMKa LBOTO MPOTPAaMHOrO 3abe3MedeHHs
MIPUITUHAUIIACS, OCKUTBKH IHCTPYMEHTH, SKi B HBOMY
Oynu peani3oBaHi, HE BIINOBIJAIM BHUKIUKAM dYacy i
3acrapiau [4].

ArcGIS Bim amepuxancekoi kommadii ESRI e
YCIIITHOIO KOMEPIIiHHO0 reoiHpopMaIifHOO
CHCTEMOIO I CUIbChkOro rocmomapctBa [S]. ArcGIS
BKJIFOYAE LTy JiHIHKY reoindopmaniiHuX IporpaMHUX
NPOAYKTIB, 110 BUKOPHCTOBYETHCS B
3eMJICBIIOPAIKYBaHHI, reozesii, YIpaBJiHHI
3eMeNIbHUMHU pecypcamu B Iiinomy. Jlis npoaykris
ArcGIS npusHaueHa mima JTiHIKAa  JTOJATKOBHX
NpOrpaMHUX MOAYNIB IJIsl celU(IYHUX 3a/1a4, 8 TAKOXK
icHye oxpemuil mporpamHuii npoxykt ArcPad s
MOPTaTUBHUX KOMII FOTEPiB. 3aBagKu CBOTH
OararodyskmioHamsHOCTI  cuctema ArcGIS  moxe
3aCTOCOBYBATHUCS 1 JUIS LJIEH CLIBCHKOTO rOCIOapCTBa,
IUIOLAMHU  JIJISt

BPOXKalo

IIOCIBHUMH
ILIAHOBOI'O

30KpeMa  yIpaBJliHHS
OTPUMAaHHS
CLIBCHKOTOCIIOIAPCHKHUX KYJIBTYP.

O06pobka nuppoBUx 300pakeHb MOJIB Ja€ IIHHY
iHpOpMaLliFO MPO  CTaH  CUTBCHKOTOCIIONAPCHKOT
KyJIBTYpH, JIO3BOJISIE OLIHUTH 3/10pOB’Sl POCIMH Ta
CIPOTHO3YBAaTH BPOXKAHHICTh, TEPMiHH, KUIBKICTH Ta
SIKiCTh OTpHMaHoOi Hpoaykuii B MaiOyTHeOMY [6]. s
KiJIbKICHOTO OIIiHIOBaHHSI POCIMHHOTO TOKPHUBY MOXKE
OyTH BHKOPHUCTAHO TIPOCTUH KiBKICHUH TMOKa3HUK
(hoToCHHTETHYHOT aKTHBHOI OiOoMacH SIKUH Ha3MBAIOTh
HOpMOBaHMI Au(epeHIiiHIA BereTamiiHui 1HICKC
(NDVI) [7]. Tpusae inTeHcHBHa po3po0Ka METOIIB
MPEICTAaBICHHA TOCTIIOBHOCTI 300pa)KeHb MOCIBHHX
Ion] y BUIIIsAL YacoBuX psiniB [8]. Take mepeTBopeHHs
HEOOXiJIHE JUI1 3aCTOCYBAHHS BINIMOBIMHUX METO/IB
MIPOTHO3YBAaHHS Ta MHPHUUHATTA PIIIEHb B CLIBCHKOMY
TOCTIOIapCTBRI.

TeopeTHuHy OCHOBY JIOCIIJUKEHHS JUISl BUPILIEHHS
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3amadi CTBOpPEHHS iHpopmamiiftHOT  TexHOooTil
MOHITOPUHTY  BPOXAHHOCTI  CiIBCHKOTOCTIONAPCHKHUX
KyJIbTYp Ha OCHOBI aHali3y MYJIBTHCHEKTPaJIbHUX
300paxkeHb, OTPUMAHUX IUIIXOM  JIUCTaHLIHHOTO
30HAYBaHHS HaBeneHO B pobOoti [9]. Llg Teopermuna
OCHOBa Oyme BUKOpHCTaHa  JUIA moOy1oBH
KOHIIeNITyajibHOT Mozeni geographic information system
for agriculture (GISA).

B poboti [10] cdopmymboBaHi OCHOBHI 3amadi
GISA. BBaxaerbcs, 10 cuUCTeMa IIOBUHHA MOHITOPUTH
Ta TPOTHO3YBaTH BPOXKAHHICTh aHATI3YIOUM PAIH
300pakeHb. [lin MOHITOPHHTOM BpOXalHOCTI OymeMo
PO3YMITH CHCTEMY CIIOCTEPEXKEHHS Ta BUMIPIOBaHHS 3a
CTaHOM 3pPOCTaHHS CUIbCHKOTOCIOJAPCHKUX KYIBTYD,
BpPaxOBYIOUH METEOpOJIOTi4HI, arpoMeTeopoJIOTivHi,
(eHONOTiYHI Ta IHIII TOKAa3HMKHA HA OCHOBI aHANI3y
300pa)keHb YacOBUX psiB, OTPUMAaHUX B Pe3ysbTaTi

¢ororpadyBaHHS  TMOCIBHHUX  IUIOM, 3  METOHO
OWIHIOBaHHSA  Ta  NPOTHO3YBaHHSI  IOTEHIIHHOI
BpOXKaHOCTI KYJIBTYpPH. IlepcnexTuBHUM €

3aCTOCYBaHHS HE TUIBKU CYITyTHHUKOBHX 3HIMKIB [11], a
it pororpadiii 3podeHux i3 apoHis [12].

Sk mpaBwiiO IS MOHITOPHHTY CTaHy OB
BUKOPUCTOBYIOTbCS 3HIMKHM TOJSI 3poOiieHi y pi3HHX
cHekTpax. MOXJIMBE  BHKOPUCTAaHHA  3BHYAHUX
KOJIbOPOBUX 3HIMKIB 3aKOIOBAaHHWX Y TIEBHIA KONIpHIiH
cucremi (RGB, CMYK, YIQ, YUV, YCrCb, Tomio).
Takok  MOXJIMBE  BHKOPHCTaHHS  3HIMKIB i3
BUKOPHCTAaHHIM CHeUiadbHUX (ITBTPIB B  PI3HHUX
Jiana3oHHUX crekrpa. 3okpema Moderate Resolution
Imaging Spectroradiometer (MODIS) Hamae 3HIMKH
3eMHO{ MMOBepXHi oTpuMaHi i3 cynytHuka EOS AM-1 B
36 miama3oHHUX CIIEKTpa 3 JAOBXKUHOIO Bim 0,4 MKM 1O
14,4 mxm. Po3mmpenHs 3HIMKIB cTaHOBUTH Bix 250 M
1o 1 xm. Ile mae 3mory po3paxyBaTy iHIEKCH BereTamii
SK pI3HUIIO IHTEHCHBHOCTEH BIIOUTOTO CBITIA ¥
BIMOBIHUX Jialma3oHax, PO3AUICHY Ha Cymy IiX
IHTEHCHBHOCTEH.

BinmosigHo M0 chopMynboBaHUX 3a/1a4 HEOOXiTHO
po3pobutn  GISA. IIpomoHyeTbCsI TPHOXMOIYJIBHA
CTPYKTYpa CHUCTeMH. BiANoBigHO 1O 1€l CTPYKTYpH
pO3pOOMMO  KOHLENTYaJbHY MOJENIb CHUCTEMH, SKa
CKJIaJIA€THCA 13 3 MOIYIIIB:

1. Data in unit — 3a6e3neuye 30ip gaHKUX, 30KpeEMa
MOCITIIOBHICTh aepo Ta KOCMIYHHX 3HIMKIB MIUISTHKH,
JaHUX TPO IPYHTH PETiOHY, NMPOTHO3 IOTOJHHUX YMOB,
Ta iH. JlaHi HEOOXiIHO MPHUBECTH 0 €AWHOTO (OpMaTy,
30KpeMa  3OifICHUTH  TEepPeTBOPEHHS  III0O0ANbHUX
KOOp/AMHAT B JOKaJibHI. Takox Moxmyns 3abe3nedye
30epiranHs 310paHux JaHuX B 0a3i TaHUX.

2. Calculation unit — 3a6e3meuye oGUMCICHHS
NDVI, Bu3Haua€ TOKa3HUKH SKOCTI 3€MEIbHUX
pecypciB Ta 31iHCHIOE NMPOTHO3YBaHHS IOKA3HUKIB Ha
HACTYTIHI epioau.

3. Data out unit — TMOBHWHEH MPEACTABIATH

iHpopmamito B 3pyuHi QopMi Ul KOpHCTyBada.

3okpema OymyBatm kaptm  NDVI, kapTu TIpyHTIB,
OynyBatu Tpadiku 3MiHM IHHAMIYHUX pPsgiB. Takox
JaHuii Moaynb moBuHeH Mictutu APl mis excnopry
naHux Sk B DSS Ttax 1 go inmux GIS.

KonmenryanpHa  Momenms  Bu3Hadae  (pyHKIi
koxHOTO i3 MomyniB GISA ta mokasye iHdopmariiai
B3a€MO/IIT Mi’K MOJTYJISIMU.

BucnoBkn

B po6oTi po3misiHyTO pO3pOOKY KOHIENTYaJbHOI
Mofeni  TeoiHGOpMAIiifHOT CHCTEMH IJIsl CiTBCHKOTO
rocrogapcta. s 1poro c(hopMyIb0BaHO TPH OCHOBHI
3aja4i Ta 3alpPONOHOBAaHO METOAM IX pPO3B’SI3aHHS.
3amponoHOBaHO KOHIENTyanbHy Momenb GISA, ska
CKJIaJaeThes 13 3 MOAYIIB.
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®OPMYBAHHS BUMOT 10 IH®OPMAIIIMHOI CUCTEMHA MOHITOPUHTY
CTAHY HABKOJIMIIHBOI'O CEPEJJOBHIIA

Anomayis: 6 OocniOdicenHi po3anadaemvcs 3a0aia MOHIMOPUHEY CMAHY HABKOTUWHLO20 cepedosuuyd.
3aoauy cgopmynvosano 6 Ouckpemmiii NOCMAHOBYI 3 YPAXYBAHHAM OAHUX NPO POIMIUWEHHS OAMHYUKIS.

3anpononosano  euxopucmogysamu  mooens
cepedoguwa. Poszensdaromecsi  mooeni

ceocmamucmu4Hozo

BFAST oOns npocrosyeanna cmaHy HABKOIUWHBOZO

ananizy. Posensmymo  ocobaueocmi

DYHKYIOHYBAHHA aBMOMAMU308AHOI THPOPpMAYIiHOI cucmemu MOHIMOPUHEY AK OCHOBHOI CK1A00601

cepeicy MOHIMOpUHZY CMAHY HAGKOMUUWIHb020 cepedosuwya. Chopmynvosano cim eumoe 00 QyHKyil

iHghopmayitinoi cucmemu MOHIMOPUHEY CMAHY HABKOTUWUHLO20 CEPe00BULYd.

Kniouogi cnosa: monimopunze; cmamn HAGKOAUWIHBOZO CEPEOOBUWA; NPOZHO3Y6AHHA; TH(Opmayiiina

cucmema; BFAST.

Beryn

B yMoBax mOCTIHHOTO MOTIpIICHHS EKOJOTIYHOL
00CTaHOBKH HayKOBI OCHOBH YIIpaBITiHHS
AQHTPOIIOTCHHUM BIUTUBOM, 0Oararo(akTOpHUA aHai3
¢dopMmyBaHHA piBHA 3a0pygHEHHS B TIOEJHAHHI 3
OIepaTHBHUM MTPOTHO30M PIBHS 3a0pYIHEHHS € €AMHUM
€(EeKTUBHUM CIIOCOOOM BHPILIIEHHS MPOOJIEMH.

HocmipkeHHst  3a0pyJHEHHS  HAaBKOJIMIIHBOTO
Cepe/IOBHINA BKIIIOYAE BUBUCHHS 3a0py/JIHEHHS TOBITpS,
3a0pyQHEHHS  MiA3€MHAX 1 TOBEPXHEBHX  BO/,
3a0pyIHEHHS IPYHTIB Ta BIUIMB Ha Oiocdepy. Koxen
BUJI 3a0pyIHEHHS BUMAarae BIaCHHX MOJeJei i MeToiB
JOCITiIKEHHSI 1 TpoTHO3yBaHHs [1].

Mera

Mertoro AocmiKeHHST € (DOPMYBaHHS BHUMOT [0
iHpOpMaIiitHOI ~ CHCTEMH  MOHITOPHHTY  CTaHy
HaBKOJIMIITHBOTO CEpEIOBHIa Ha OCHOBI TPEHJIOBHX
MoJIeNEN.

OCHOBHA YacTHHA

ABTOMaTH30BaHa iH(opManiiiHa cucrema
MoHiTopudry (AICM) € pO3NOAIIEHOI CHCTEMOIO
KOMIIOHEHTH $IKOT TIOKpUBAIOTh IIEBHY TEPHUTOPIIO.
Mertoro (YHKI[IOHYBaHHS CHCTEMH € BHMIPIOBAaHHS,

00poOka, BemeHHS icropii ¥ aHamizy mapaMeTpiB
HaBKOJIMIIIHBOTO ~ cepeloBUINAa.  bBynp-skuil  cepBic
MOHITOPHHTY ~CTaHy HAaBKOJHIIHBOTO CEpEJOBHIIA

0a3yeThCst Ha OHIN M JAekinbkox AICM.

B mponeci ¢ynkuionyBanns AICM  renepye
OJHOpiZHI HabOpW TIOKA3HUKIB SKi ONHCYIOTh CTaH
HaBKOJIMIIIHFOTO CEpEOBHUIA B MEBHHH MOMEHT Hacy.
Taki Habip Moxe OyTH OMHCAHO SIK BEKTOp IiHCHUX
gncen R=(r,r,,...,r), ie N — KUIBKICTh MOKAa3HHKIB,

a KO)KHa KOOPJIWHATA BEKTOpa — II¢ 3HAUCHHS MEBHOTO
MMOKa3HUKY, Hampukian kKoHmentpanis SO, au CO B
MOBITPi, KOHIIEHTPAIIis HITPATIB Y BOII, TOIIO.
Po3misiHyTi HaOopW JaHUX TeHEpye OAuH i3
JMATYMKIB MeEpexi M0 BXOAWTh 10 ckiagy AICM.
Iadopmaris mpo Miclie pO3TalIyBaHHS € Ba)KIHBOIO,

TOMy CTaH HABKOJHIIHBOTO CEPEIOBHINA OMHUCYEThCS
(RC),I=Lp, ne C-

KOOPJHMHATHA PO3MIIICHHS JATYMKiB, a P — KIJIBKICTh

MHOKHHOIO ~ KOPTEXKIB

naruukis B AICM.

CTaH  HaBKOJMITHROTO  CEpPENOBUINA HE €
CTAIliOHAPHOIO BEIMYMHOI0 1 3MIHIOETHCS 3 ILIHHOM
yacy. OJHUM i3 MiJXO/(iB OMUCY CTAHYy HABKOJHUIIHHOTO
CEpEeIOBUINA IOJSIra€ y PO3MIAAlI IMOKA3HUKIB CTaHY
cepenoBuina sk (QyHKIHT 3anexkHi Big yacy [2]. ToGTo
cTaH cepeoBuIna OIHUCYETHCSI KOPTEXaMH

(R(t),C,),1=1p, ne t — ue nesuuit uac. 3aspuuaii

3HAYeHb  IOKAa3HUKIB  BiJIOyBa€THCS
nepiogumyno. Toxi yac MOXKHa PO3IVIAAATH SIK TUCKPETHY

OTpUMaHHS

BennuuHy. TobTo t, =t; +i-At,i=1m, ne t, — MoMeHT
4yacy Bifl SKOTO BEIYTHCSA CIIOCTEPEKEHHS 3a CTAHOM
HABKOJIMIITHBOTO CEpefoBHINa, At — MEPIOJUYHICT 3
SIKOK0  3iMCHIOIOTBCS 32 CTaHOM
HaBKOJIMIITHHOTO CEpeNoBUINA, e M — Iie KiJIbKIiCTh

CIIOCTCPCIKCHHA,

cocrepexenb. [losmaummo R, =R(t), i =1m roxm

CTaH HaBKOJIMIITHBOT'O

JUCKPETHOIO

KOpTe)KiB<Ri,C|>, i :1,_m, | :L_p.

CEepelOBUINIa  OMHCYETHCS

MHO>XHHORO

Takuil onuC CTaHy HaBKOJUIIHBOIO CEPENOBUILA
Jla€ MOXJIMBICTB 3aCTOCYBaTH METOIM IPOTHO3YBaHHS
CTaHy cepeloBUIAa B MalHOyTHbOMY 3 BHKOPHUCTaHHSM
HeWpoMepex, perpeciiiHoro aHasi3, TPEHIOBUX METOIB
NIPOTHO3YBaHH:, TOILO
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30kpeMa MOKHa 3actocyBaTH Mertox Breaks For
Additive Seasonal & Trend (BFAST) [3]. Lleit meron
MOEJHYE B COOI METOAM BHSBJICHHS 3MiH Yy TMOBEIIHII
YacOBUX PSAOIB 3 METOJAaMH JCKOMITO3MINI PSIiB Yy
KOMIIOHEHTH, $KI BHM3HAYalOTh TEHAECHLINHI 3MIHH,
CE30HHI 3MIHM Ta BHUIIAJKOBI CKIAIOBI.

3rifHO 3 UM METOAOM CTaHy HABKOJHIIHBOTO
CEepe/IOBHUIIA MAE BUTIIS

R =T, +S +¢

Je R, — DOKa3sHMKH CTaHy HaBKOJIUIIHBOTO
CepeoBHIA B MOMEHT 4acy t, i :1,_m .

T, — TpeHmoBa CKIaJoBa IIOKAa3HUKIB CTaHY
HABKOJMIIHROTO  CEPEJOBHIA B  MOMEHT  4acy
t,i =1,m. 3aspuuaii TPEH/IOBA CKIIA[[0Ba 3aa€ThCs
KYCKOBO-JIIHIHHOO ()YHKIIIEFO.

S,— Ce30HHa CKJIaJoBa IIOKa3HUKIB CTaHy
HABKOJIMIITHBOTO ~ CEPEIOBMINA B  MOMEHT  dYacy
t,i =1,_m. 3amaeThCsl KBa3i-MepPiOANIHOI0 (YHKITIETO,

30KpeMa 3a JIOTIOMOTOF0 JIiHIHHOT rapMOHIYHOI perpecii.

€, — BUIAJKOBI KOMIIOHEHTH IOKA3HHKIB CTaHy
HaBKOJIMIIHBOTO  CEpElOBHIIA B  MOMEHT  4acy
t,i=1m.

M — KUIBKICTh CIIOCTEPEKEHb a00 KUIBKIiCTh

€JIEMEHTIB 4aCOBOTO Psily 300pakeHHS.

Jomosuenns: moaeni BFAST manuMu mpo miciie
pO3TallyBaHHs MOKA3HUKIB Ja€ 3MOIYy OiIbII TOYHO
CIPOTHO3YBAaTH CTaH HAaBKOJMIIHBOTO CEpeJOBHIIA.
30kpemMa MOXYTh OYTH BHKOPUCTaHI MPUKIAIHI MOJAEINTI
reoCTaTUCTHYHOrO aHaimizy [4] Ta migxomud 10
T€0CTAaTUCTUYHOTO MOJECIIOBAHHS 13 BHKOPHCTAHHSIM
BapiarpamMHux Mozeneil [5]. Takox BHKOpHCTaHHS
METO[IIB T€0CTaTUCTUKH npu JOCJTIPKEHHI
HaBKOJIMIITHBOTO CEPEOBHINA Ta EKOJIOTIYHUX MPodIeM
BHKJTajieHO B mpaiii [6].

Jnst po3p’si3aHHsl 3aja4i  MOHITOPUHIY CTaHy
HaBKOJIMIIIHBOTO CEPEIOBHIIA, HEOOXIIHO pPO3pOOHUTH
iHpOpMaIliiiHy cHCTeMy, sKa 3aJ0BOJNBHSE 3a0e3leuye
BHKOHAHHS TaKuX (YHKIIIHN:

1. aBromaTrmuHe BHMIipIOBaHHS MTOKa3HUKIB
30BHILIHBOTO CEPEAOBHIIA i3 MEBHOIO IEPIOANYHICTIO
YH 32 OTPUMAHOI0 KOMaH/IOI0;

2. mepBHHHY OOpOOKY [aHHX, SIKa MOJISTaE B
KaiOpyBaHHI Ta PUBECHI MIKAT,

3. KOHTPOJIb BIIXWIIEHHS 3HA4YCHHS I1apaMeTpiB
BiJl JOMTyCTUMHX MEX;

4. BimoOpaXeHHS  JaHWX NP0  TOKA3HUKHU
HABKOJIMIIHBOTO CEPEIOBUINA,;

5. BeneHHs icTopii 3MIHH IIOKa3HUKIB
HaBKOJIMIIHLOI'O CEPEIOBHUILIA,

6. mPOrHO3yBaHHS 3MiH MMOKa3HUKIB 3
BUKOPHUCTAHHSIM Mozenl BFAST Ta MoJel

Te0CTaTUCTHYHOTO aHaJi3y.
7. 3midicHEeHHS BUOIPKHM NAHUX 3a pe3yJabTaTaMu
3aIMTIB 3alliKaBIeHHUX 0Ci0 Ta IHIIHUX CHCTEM.

BucHoBku

3ajayy MOHITOPHMHIY CTaHy HaBKOJUIIHBOTO
CepelloBUINa PO3ISHYTO B JUCKPETHIM MOCTaHOBLI 3
ypaxyBaHHSAM HaHWX [P0 PO3MIMICHHS JaTYHKiB.
3anponoHoBaHO BUKOpUCTOBYBaTH Monens BFAST mns
MIPOTHO3YBaHHS CTaHY HABKOJMIIHBOTO CEpEelIOBHUINA Ta
MO€AHATH i1 3 MOAETAMHU T€OCTATHCTHYHOTO aHAMI3y IS
MABUIIEHHS TOYHOCTI  NPOTHO3YBaHHA.  Mertomu
re0CTaTUCTUYHOTO aHalli3y NpHU3HaueHi Al poOOTH 3
Oe3rnepepBHIMH po3monizaMu TeOCTaTUCTHIHUX
MMOKa3HUKIB B HABKOJHIIHHOMY CEPENOBHIN, TOMY
MeXaHI3MH 00pOOKH AUCKPETHUX BETUYUH MOTPEOYIOTH
HOJAJIBIIOTO BJOCKOHAJICHHS.

PosristayTO 0COOIHBOCTI (yHKIIOHYBaHHS
ABTOMATH30BaHOI iHPOPMAIIITHOT CHCTEMH MOHITOPHHTY
SK OCHOBHOI CKJIAZIOBOI CEpPBiCY MOHITOPHHIY CTaHY
HaBKOJNHMIIHBOTO cepepoua. CdopMmynpoBaHO CiM
BuMor 10  (QyHKWii  iHQOopMamiifHOI  CcHCTEeMH
MOHITOPHHTY CTaHy HaBKOJIMIIHBOTO CEPEIOBHIIA.
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®OPMYBAHHSI BUMOT 10 TH®OPMAIIIIMHOI CHCTEMM HNIATPUMKH
MNPUMHATTS PILIEHb B YMOBAX EKOJIOTTYHOI HEBUSHAUEHOCTI

AHnomayis: 6 00CHIONCEeHHI PO32NA0A€EMbCs 3a0a4a NPUUHAMM pieHb Npu OiLIbHOCMI a2papHux
nIONPUEMCME 8 YMOBAX eKON02IUHOI HesusHaueHocmi. 3adayy (opmanizo8ano Ax OazamoxpumepiaibHy

3a0auy ymogHoi onmumizayii. Hoeusna pobomu nonseac 6 momy, wjo paxmopu po3enadaromvcs 5K

OuHamiyHi Heuwimki @enuuunu. Bubip wuatikpawoi anrvmepnamugu 30iUCHIOEMbCS MIJNC eleMeHmamu
Hanepeo 6U3HA4eHOI CKiHueHHOI MHodcuHu aremepHamus. Ha 0as3i Odamoi gopmanizayii 3aoaui

RPULHAMMA Piledb CHOPMYIbOBAHO Wichb 8UMO2 00 iHGopmayitinoi cucmemuy RIOMPUMKU NPUTTHAMMA

piuiensb 8 YM0Bax eKoN02IYHOI HeBUSHAYEHOCI.

Kniouogi cnosa: npuitnammas piwens; 6azamoxkpumepianvua onmumizayis; ingpopmayiiina cucmema

Beryn

ArpapHa cepa € CTpaTerigsHo BayKJIUBOIO CHEpOro
¢yHKUioHyBaHHA Oynb-skoi gepkaBu. [lorpebu B
BUPOOHMLTBI ~ NPOAYKTIB  XapyyBaHHS  3pOCTalOTh
moctiiHo. EkcTeHCHBHI Metomu 30UMBHOICHHSA 300py
BpPOXKAI0 3aBHAIOTh 3HAYHOI mIKoau ekojorii. Tomy ix
BUKOPUCTAaHHS € HENPUIYyCTUMHUM B PO3BHHEHHX
kpaiHax. B Hacmimok 1poro BHHHKAae mOTpeda B
3aCTOCYBaHHI IHTCHCHBHUX METOIB 30UIbIICHHS 300py
ypoxatro. OQHHM 13 METOHIB JOCATHEHHS LOTO €
CIITbCBKMM

MiIBUIIEHHS €(EeKTHUBHOCTI  yNpaBIiHHS

rocrnoaapCcTBOM.

Mera

Mertoro nocnmikeHHs € (GOpMyBaHHS BHMOT JIO
iH(pOPMALIITHOT CHCTEMH MIATPUMKH PUHHATTS PillICHb
B arpapHiii chepi Ha ocHOBI ¢opmamizamii 3agadi
MPUHHATTSA pIOIeHb SK 3a7a4i 0araToKpUTepialbHOL
onTUMi3amii 3 HEYITKUMH BEINYNHAMU.

OCHOBHA YacTHHA

B 11poMy JeCATHIIITTI crIOCTEpiraeTbest OypXIMBUi
po3Burok  iH(opmamiifHux — TexHomorii  (IT) B
cimlbcbkOMy — rocmomapcTBi.  Hapasi  cdopmoBanO
3HAYHUI OaHK IHHOBALIMHUX TEXHOIOTIH B Wil ramysi.
[ToctymoBo arpoBHPOOHHUNITBO MEPEXOAUTH OO  iX
BIPOBAKEHHS. Tob6ToO BiIOyBa€eThCs mepexiy
TEXHOJIOTI BiJ cTamii cTapT-anTiB IO BIPOBAIKCHHS
peanbHUX iHQOpMaumiiHUX cucreM. 3a oniHkamu BI
Intelligence 1o 2034 poxy mnommupenHs IT-cuctem
300py, 30epiranHs, 00poOKH i Buxadi iHpopmariii 3pocte
B JIECSTKH pa3iB 1 AOCSATHE PiBHS BUKOPUCTAHHS 5 MIIH.
Touok 300py manux [1]. Ile cTtBopuTh 0a3y ISt
LIMPOKOMACINTAOHOTO 3aCTOCYBAHHS CUCTEM HiITPUMKH
npuitaaTTs pimens (CIIIIP) B arpocekropi. Takox

MOJKHA  BIJ3HAYATH 3HAYHUM 00CAT  IHBECTHINM
CIpSMOBaHMX  Ha  IHQOpMATH3ALII0  CLIBCHKOTO
rocrmogapcTBa sK JCepKAaHUMH TaK 1 OPUBATHUMH

cTpykTypamu. Lle miaTBepmKyeThess TAKUMH MPOEKTAMH
sk EU-PLF, project, Anemon, eCow, Connected Cow,
Sensorfish Ta in. [2].

Omxe 3amada po3poOKH iH(GOPMALiIHHOI CHCTEMH
MATPUMKH TPUHHATTSA pIlIeHb B arpapHii cdepi 3
ypaxyBaHHSIM YMOB HEBHU3HAUCHOCTI SIKi CIPHYUHSIE
B3a€MHHMH  BIUIMB  CUIBCBKOTO  TOCIOZApCTBA  Ta
EKOJIOTIYHHX (DaKTOPiB € HAI3BHYAIHO aKTyaJbHOIO.

Po3misiHeMO isUTbHICT TIEBHOT arpapHoi KOMIaHil.
Hexaii BitomMi neBHi BiZIOMOCTI IIPO ICTOPItO TisUTBHOCTI
KOMIIaHii, CTaH HABKOJIMIIHBOIO CEPEIOBHILA PETIOHY Ta
€KOHOMIYHOTO pHHKY. Ll iHdopmaiiss mMoxe Oytn He
NOBHOIO Ta HETOYHOK, TOMY OylIeMo BBaKaTH, IO
MISUTGHICTH ~ KOMIIAHII  BimOyBaeThCs B~ yMOBax
HEBHU3HAYCHOCTI Ta PU3HKY.

[Mpunyctumo, 110 NEBHUM 4YHHOM Cc(hOpPMOBaHA

OIKCYIOTh  MOAANbILE
S-Sy, A€ N —
KUTBKICTh anbTepHatiB. Takoxk c(OpMOBaHA MHOXKHHA
KpHTepiiB C;,C,,...,C

1 ¥m o

MHOXXHWHaA aJIbTCPHATUB, SIK1

(GYHKIIOHYBaHHS  KOMITaHii

Ha OCHOBI SKHX MOXYTb OyTH
OLIIHEH] aJBTePHATUBH, M — KiJIBbKICTh KPUTEPIIB OLIHKH
anprepHaTtUB. 30KpeMa B poOoTi [3] mpomoHyeThCs
3MIACHIOBATH OI[IHIOBAHHS AJBTEPHATHUB 3 TOYKH 30Dy
MiHiMi3a1il pU3HUKiB.

3ajaya TPUHHATTS pillleHb IoJsrae y BHOOPI
NEBHOI aNbTepHATHBH S €{S,,S,,...,S,} MOAANBIIOro

(YHKIIOHYBaHHA KOMIIaHii, sKa € HalKpamow B
NeBHOMY ceHci. [Ipu 1boMy citii BpaxoByBaTH iCHY04i
pecypcHi, piHaHCOBI Ta 3aKOHOIaBY1 OOMEKEHHSI.
Hexail X,X,,...,X, — daxropu, sKi BILIMBAIOTh Ha
(yHKIIOHYBaHHSA arpapHoi KoMmaHii, k — KiJIbKicTh
¢axropis. Cuix 3a3HaYMTH, IO, IO MEPIIe, PO3TIAHYTI
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To6To ix
3HAUCHHS 3MIHIOETBCS 3 IUIMHOM dYacy. Ilo mpyre,
(hakTOpH MOXKYTh MICTHTH HEBH3HAYCHICTh, TOMY JJIS 1X
OTHCaHHS MOKHA BUKOPHCTOBYBATH HEYITKI BCIMYHHHU.
Tob6T0

(dakTopu € IUHAMIYHAMH BEJTUYHHAMHU.

xi=<x(E,t,sj1,sj2,...s}‘p),y(X)>, Q)

ne E — ommc craHy 30BHINIHBOTO CeperoBHINA
arpapHoi ¢ipmu,
t — 1e JesiKuit MOMEHT Yacy,

qu,q:l, p — ampTepHAaTHBU 3a SKUMH arpapHe

MAPUEMCTBO (DYHKIIIOHYBAJIO B IONEpPEIHI MOMEHTH
vacy tj<t)<...<t) <t,

P — KUTBKICTH MOMEHTIB 4acy,
X — nmesika nilicHo3Ha4Ha QyHKIIiS,

u — Qynkuis Hanexuocri, u(X)€[0,1].

BpaxoBytoun CyTTEBY 3aJ€XKHICTh IiSUTBHOCTI
arpapHMX IiINPUEMCTB BiJl HOTOAHHX YMOB IPUPOAHIM
€ 3aCTOCYBaHHSA TEpiOAiB dYacy sKi BiIIMOBINAIOTH

cesonnocti. To6to t; =t,+q-At, ne t, — nouarkosuii

MOMEHT 4acy, a At — ce30H (YHKLIOHYBaHHS arpapHOro
mianpueMcTBa (Moke OyTH piBHUM 1 KajJeHAapHOMY
POKY, 6 200 3 MICSIISIM, TOIIIO).

Toxni 3amaua TPUHHATTA pilleHb MOXe OyTH
(dopManbHO 3amMcaHa K OaraToKpuTepialbHa 3axada
YMOBHO{ ONTHMIi3aIi:

¢ (s(x))——>max,i=1m; @
G,(0=0,j=1r;

e Gj , j=1Lr— wmHOXHMHA (YHKIIOHATLHHX
3aJ1al0Th JIOMYCTHMICTh peajri3aii
BIZIMOBITHOT aJIbTepHATHBU (DYHKIIOHYBaHHS arpapHoi
KOMIIaHii 3 TOYKHU 30py HasBHUX PECypCiB, OPHIANYHUX i

0OMeXeHb, SKi

KyJIBTYPHHUX 0OMeXeHb, TOIIO,

X=(X1,X2,...,Xk) — Heuitki BenmumumHU (1), sIKi
OIINCYIOTh (axropw, o
(YHKIIOHYBaHHS arpapHOi KOMIIaHii,

$(X) =(5,(%),5,(X)......5.(x)) -
JIBTEPHATHBH (YHKIIOHYBaHHS arpapHoro

MIAPUEMCTBA cepell SKUX HEeOOXiTHO 3IIHCHUTH BHOIp
HalKpaoi.

BILIMBAIOTH Ha

MOKJIMBI

st po3B’si3aHHS L€l 3a/1a4i, BpaXOBYIOYM METOAN
pO3B’sI3yBaHHs OaraTOKpUTEPialbHUX 3a7ad MPUHHSITTS
pimens [4], HeoOXimHO po3pobuTH iHGOpPMAIHHY
CUCTEMY, 5IKa 3a10BOJIbHSE TAKMM BUMOTaM:

1. OynxmioHyBaTH B yMOBaX HEBH3HAYEHOCTI,
TOOTO MICTUTH JIOTiKy A pPOOOTH 3 HEYITKHMHU
BEIMYUHAMU.

2. Kpurepii OI[iHIOBaHHS Ta  aJlbTCPHATHBH
TOBUHHI aJIeKBaTHO BiJ0Opa)kaTu MisIbHICTH arpapHOTro
MINPUEMCTBA Ta WOTO B3aEMOIII0 3 HABKOJHIIHIM
CEepENIOBHUILIEM.

3. OyHKUiOHATBHI
BpaxOBYBaTH BCi HasiBHI 0OMeXeHHS Ha PECYpCH, KOIITH
Ta MPUPOJTHI MOXKIIUBOCTI.

4. Merton po3B’s3yBaHHA 3agadi  ONTHUMi3amii
MTOBHHEH MIiCTUTH JNEKOMIIO3WIII0 Ha eTamy, 3
MOJJIUBICTIO MOTU]IKAIi Ta MiICTAHOBKK METOMIB, SKi
peati3yroTh KOXKEH 13 eTariB.

5. Ipocrora Ta 3po3ymimicTe B iHTEepHpeTamii
pe3yNbTaTiB OLIHIOBAHHS aJbTEPHATHB, TOOTO CHUCTEMa
MOBUHHA MICTUTH Hallp IIKaj Ta ONUCAHb PE3yNIbTaTiB
OILIIHIOBAHHS, JIs ITOJIETIIEHHS B3aeMOZIl 3 0c00010, sIKa
puiiMae pileHHs.

6. MoxiMBICTh 0CO0010, sIKa MPUHMAE PIllIEHHS
oOupaTH iHIII AaNbTEPHATHBH, Y BHUIAIKY, SKIIO
3aMpONOHOBaHi il He BIANITOBYIOTh. BUKOHAHHS BUMOTH
MOXKJIMBO 3a0€3MEUYNUTH IIUIIXOM HABEJCHHS PO3B’SI3KY

00OMEKEHHST TIOBUHHI

3aja4i HE SK OJHOI ONTHUMAalbHOI allbTepPHATUBH, a
PaH)KOBaHOI MHOXKUHH JOITyCTUMHX aJIbTEPHATHB.

BucHoBku

3amauyy TOpUHHATTA pillleHs TpU  TiISUTBHOCTI
arpapHUX  IiANPUEMCTB B  YMOBaX  CKOJOTIYHOI
HEBHM3HAYECHOCTI (dopmanizoBaHo K 3aa4y
OararokpuTepianbHoi onTuMmizamii. Posrisam 3amaui B
TaKii HOCTAHOBIII Ja€ MOXKJIMBICTh 3aCTOCYBAaTH METOIH
OaraTokpuTepianbHOi onTHMi3amil [y BUOOPY Kparoi
anpTepHatMBH. Ha  0a3i  po3mmaHyToi  3amadi
c(hOopMyITbOBaHO BUMOTH J0 IH(GOPMALIHHOI CHCTEMH
HIITPUMKH TPUHHSTTS PillIeHb.
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3AJIAYA BUBOPY CTPATEITI JUBEPCU®IKAIIIL BYJAIBEJIbHOI'O
HIAITPUEMCTBA

Anomayisa: OisanvHicms  0Y0igelbHO20 NIONPUEMCMEA,

30Kpema 6 uacmumui ougepcugixayii, mae

gionosioamu HAAGHIU cmpamezii, wo oOIPYHMOBAHA i NO3UYIOHYEMbCA AK PAYIOHATbHA. AKMYaibHOW

3adauero € 6ubip maxoi cmpamezii ousepcughikayii dianvHocmi 0OyOigenvbHo20 nionpuemcmea, saKka O

003601114 MAKCUMIZY8aMU 11020 NPUOYMOK 3 6PAXYEAHHAM HAASHUX pu3uxie. B pobomi nobdydosano
Gopmanvhy ma 3MICMOBHY NOCMAHOBKU 3a0aui eubopy payioHanvbHoi cmpameii Ousepcuixayii

0y0igenbHUX NIONPUEMCIE 8 YMOBAX He8UIHAYeHOCMI. 3adaya € 8axciueoio 0a peanizayii 8i0n08iOHUX

iHGhopmayitinux cucmem niOMPUMKYU RPUTHAMMSL PileHb Y OisibHOCME 6Y0I8eIbHUX KOMNAHILL.

Kniouogi cnosa: npuitnammas piwensy; oyoieenvhe nionpuemcmeo; dazamoxkpumepianvha 3adaua.

Beryn

KirouoBumu — ¢aktopamu, sKi BIUIMBAIOTH Ha
IiSUTBHICTh  OyNiBETBHOTO MiONpHUEMCTBA €:  (haKTop
30BHILIHBOTO CepeoBUIa (HAsSBHICTb KOHKYPEHTIB,
MapTHEPChKI  3B’A3KH 3  IHIINMH  KOMITaHisIMH,
BXOIDKCHHS JI0 PETIOHAJBHUX OYIIBENFHUX KJIAacTepiB),
(akTop CTPATEriyHOr0 YNpAaBIiHHS MIiANPUEMCTBOM,
oprasizamniiiHa CTPYKTypa
NPOAYKTHBHICT,  MIINPHEMCTBA  TOLLO.
OyniBeNIbHUX MiJIPUEMCTB B YKpaiHi MOKasye, IO

MiIPUEMCTRA,
Amnaniz

6nm3bko 40% MiAMPUEMCTB 3aCTOCOBYIOTH B AisNIBHOCTI
IOB’s13aHI TOPU3OHTAJBHI CTpaTerii auBepcudikaii,
27%  3acTOCOBYIOTH HemoB’si3aHi  crparerii, 9%
BHUKOPUCTOBYIOTh BEPTHKaJIbHI cTparerii 1 maiixe 24%
HE 3aCTOCOBYIOTH JKOIAHY 31 cTpareriii B3aram [1].
BimmoBige Ha mNHTaHHA SKHEM YHHOM Cc(hOpMyBaTH

e(eKTUBHY CTpaTeriro Ta OIIHUTH 1i edekT Bix

BIIPOBAJPKEHHS MOXe Teopis a/IalITUBHOTO
CTpPAaTETiYHOTO yIpaBiHHA [2].
Mera

[TobymoBano (dopmanbHy Ta 3MiCTOBHY

MOCTAaHOBKHM 3aja4i BHOOpY pallioHaJbHOI cTparerii
nuBepcudikanii OyniBeTbHUX MIiANMPHEMCTB B YMOBax
HEBU3HAYEHOCTI.

OCHOBHA YaCTHHA

3agada quBepcudikaiii AiSTIBHOCTI MiANPHEMCTBA
cKilagHa Ta Mae Oararo QakrtopiB BrumBy. s
CTBOPEHHS e€()eKTHBHOTO METOAY BHOOPY pamioHaIbHOL
cTparerii quBepcudikanii MoXKHa BUKOPUCTATH METOIH
GaraTokpuTepiaJbHOTO MPUHHATTS pimeHs [2]. B poboTi
[3] ommcano  ocobmmBocTi  AmMBepcHGiKaiiHOT
TiSUTBHOCTI  TiANpUEMCTB. B poboti [4] posmisHyTO
npomuec 0araTOKpUTEpialbHOTO NMPUHHATTA pillleHb Ta

OILHIOBAaHHS PHM3WKY Ha OCHOBI HEYITKHX MPOLEHYD.
Onucanuii MeTox MOXE BUKOPHUCTOBYBATUCS LIS
BHOOpY cTpareriii muBepcudikalii, Tak sIK mependadae
HAsBHICTb HEUITKHX KpuTepiiB. Ilpore meil merox
CKJIQJIHO  peanlidyeTbcss 1 mnoTpedye  JOAATKOBUX
YHCETbHUX JOCITIKeHb. ONHUM 3 €(DEKTUBHUX METO/IIB
0araTOKpUTEpIabHOTO TPHUHHATTS PIMICHh € METOJ
aHamizy iepapxii [5, 6]. Merog mpoctuit |y
BUKOPUCTaHHI, NpPOTE MNOTPeOye IOCTATHHO BEIUKHN
nomatkoBoi  iHQopMmarmii g TpOBEOCHHS
KOPEKTHOTO pPaHXXyBaHHs, IO CKJIAJHO pealli3yeThcs B
YMOBaxX HEBU3HAYEHOCTI.

B pobGoti [7] onmucaHO BUKOPUCTaHHS METONY
MAUT  (Multi-Attribute ~ Utility  Theory)  ans
0araToKpuTepialbHOTO  MPUHHATTS  pillleHb  Ta
OLIIHIOBAaHHs PU3MKY. MeToJi MOXXe BHKOPHCTOBYBATHCS
UL BUOOpY cCTpaTerii nuBepcudikallii, OCKUIBKH
BpaxOBy€ HEBU3HAUCHICTh JAHMX, ajle [epeBaru
QJIbTEPHATUB TIPH MAPHOMY MOPIBHSAHHI MOBHHHI OyTH

obcsr

CTPOTHMH.

B poboti [8] po3mmsmaeThcs 3amada IJiHIHHOTO
NporpamMyBaHHs IJIsl PO3paxyHKy e(eKTHBHOCTI Juisi
OJIOKY NpPUHHATTS pillleHb Ha OCHOBI METONY aHali3y
cepenoBuma (QyHkmionyBaHHs Data Envelopment
Analysis (DEA). Buxopucrosyouu niHiHEe
nporpamyBaHHs DEA 1o3Boisie BUMIPATH BiTHOCHY
e(peKTUBHICTh aJBTEPHATHB, SKI MOTIM PaHXYIOThCA
[9,10]. TIpore MeTOA He BHKOPUCTOBYETHCS B yMOBax
HeBM3Ha4deHocTi. B poboti [11] ommcano weron
3BHYAHOTO J0/1aBaHHs. MeTon 6a3yeThesl Ha Jo/aBaHHI
OLIIHOK JIOCSITHEHHSI LTI 32 KOXXHUM KPHUTEPiEM KOXKHOI
aIBTepHATHBY 3 BpaXyBaHHAM Bar IuX Kputepiis. [Ipote
IHKOJIM pe3yJIbTaTH 3a IIUM METOAOM HE BiAMOBIJIAIOThH
CTaHy peasbHOro 00’ekTy  mociijpkeHHsA. s
pO3B’si3aHHS BKa3aHO 3a/Jadl TakoX MoOxe OyTH
BHKOPHUCTAHO aJTOPUTM KJlacTepu3allii KpUTepiaabHOro
npoctopy [12].
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Hexaii 3amana neska OyziBenpHa Kommadis B,
OCHOBHOIO [isTBHICTIO SIKOT € CTBOPEHHS 00 €KTiB
HEPYXOMOCTI, a TaKOX OpraHi3aiis BiAMOBIIHUX
npoueciB  mig wac OynmiBHuuTBa. OpranizauniiiHa
CTPYKTypa, OCOOIHMBOCTI MJisITBHOCTI Ta  iCTOpIA
CTBOPCHHS ITIPOEKTIB Ta 00’€KTiB OyIiBHHUIITBA NAHOIO
KoMmmaHielo  Bigoma. Takok  BBaKaruMeMo, IO
NiSUTBHICTH ~ KOMMaHii  BimOyBaeThCsi B yMOBax
HEBU3HAYCHOCTI Ta pH3HWKY. Hexall IoCHiIKeHHS
JIAIBLHOCTI KoMIaHii B BusiBMIO, 110 i 301iNbIIEHHS
npuOyTKiB  Ta  3MEHIIEHHS pU3MKIB  HE0OXiJHO
BIIPOBAJNTH  JAuBepcHQiKaliiiHi  3aXoAau. Bymno
c(hopMOBaHO MHOXKHHY CTpaTeriii auBepcudikanii ado
S={s,5,,...5,}, ki

AOMIyCTUMHUX AJIBTCPHATUB

MOXYTh OYTH BIIPOBAKCHI KOMITAHI€0, TOOTO KOMIIaHis
B ™mae mma mporo gocratHi (iHAHCOBI Ta IIONCHKI
pecypcn, N — KUIBKICTB MOXJIHMBHX  CTpaTerii
ausepcudikamii  [13]. PO3TISAIAETHCS
CKIHUEHHOBHMMIpHa OaraTtokpuTepianbHa 3ajada, TO JJIs
OLIHIOBaHHS  CTpaTerii  pO3MISHEMO  BEKTOPHUIA
KpHUTepiit

OCKUIBKH

c(s)=(c,(5), ¢, (S),--:Cq (5))

S€S, m — KIIbKICTh KpPUTEPIiB  OIIHKH
anprepHatuB. KoxkeH 3 KpuTepilB MOXe MaTh Bary

W, W,,...W_, IO BU3HAYAIOTh BaXXIIUBICTh KOXKHOTO

m
KpPHUTEPIIO B OI[IHIOBaHHI aJIbTCPHATHB, ZWi =1
i=1
Limmo € BH3HAUEHHS pAaIliOHANBHOI CTparerii
JauBepcudikaiii 3 MHOKHHU JIOMYCTUMHUX alIbTepHATHB

s,}, =Lk, k<n
KpUTEpiaTbsHIM TPOCTOPOM, BPaXOBYIOUH

HEBU3HAYCHICTh. [IpU4oMy pe3ynbTaTtoM 3acTOCYBaHHS
METOJy MOXKe OyTH SK OfHA palioHallbHa CTpaTeris

S; € {Sl,sz,... HaJx 3aJaHuM

*
muBepcudikamii S Tak 1 BHOpSIKOBAaHA MHOXKHHA
cTparerii {SI,SZ,...S;} [13].

Skwo s; — crparerii auBepeudikauii, j=1n, ¢
— KpuTepii, Ww;,

— BaroBi KOeQIIiEHTH KPHUTEPIIB,

i=1m, e — ouiHKM crpareriii puBepcudikawii 3a
BU3HAYEHHUMHU  KPUTEPIsIMU. Tobto  ominkM
IPE/CTAaBIAIOTE  co0010  QyHKLIT e =C, (sj). Sxmo

I={12,....m} — MHOXHHa BCiX iHmekciB, I ={12,...,p}

— MHOXWHA 1HJCKCIB IUIbOBUX  (DYHKINH, sKi
MaKCHMi3yroThCs, a |~ ={p+1p+2...,m} — MHOXHHA
IHAEKCIB MUThOBHX (QYHKIIH, sKi MIHIMI3YIOThCS,

I=1"ul™. Toxi 3ana4y MoxxHa 3anucary Tak [13]:

g;wi'ci (s) > max,
> wie, (s)— min,

iel”

dwi=1,>w=1, seS.

iel” iel”
BucHoBku

B poboti moOynoBano ¢opmanbHy Ta 3MICTOBHY
MTOCTAaHOBKHM 3a7a4i BHOOpY pallioHaNbHOI cTparerii
muBepcudikamii OymiBenpbHUX MmigmpueMcTB. OTpuMaHi
pe3yabpTaTd MOXYTh OyTH BHKOPHCTaHI JUIl CTBOPECHHS

BIMNOBITHUX  iHGOPMANIMHUX CHCTEM  MiATPUMKH
MPUHHATTS  pillleHb B  JOISUIBHOCTI  OymiBeIbHUX
i TIPUEMCTB.
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3AJIAYA BUBOPY MAPTHEPIB JIJIsI HAYKOBOI CITIBITPALILI

Anomayia: 6 ymosax enobanizayii,

30605KU

IHMEHCUBHOMY DO3BUMKY MODITbHOCMI  HAYKOBUX

cniemosapucme ma 01 3ab6e3neueHHs GIOKpUMoOcmi IHHOBAYI 8ANXCIUBO paAyioHANI3y8amu 8udip

napmuepie ULIAXOM NPOBEOCHHs. OYIHIOBAHHS OULIbHOCMI NOMEHYIUHUX NAPMHePI8, 6CMAHOBIeHHS
HANPAMKY MOXNCAUBO20 6KAADY NOMEHYIHUX NApmHepie 6 pednizayilo npoekmy, copmysamu kpumepii

8i0bopy napmHuepis.

Ocmanne mooice Oymu uxkopucmane Oas PO38 °SA3aHHA BIONOBIOHOI 3a0aui

baeamokpumepianbrhoeo 6ubopy napmuepié 0 opeauizayii Haykoeoi cnienpayi. B pobomi onucana

NOCMAaHo8Ka 3a0ayi ubOpy napmuepis OJis OPeaHizayii HaAYKOGUX NPOEKMIS.

Kniouogi cnosa: npuithammas piuiens, naykoea cnienpays, 3a0aua 6uoopy.

Beryn

3rigHO 3 MapagurMOI0 BiIKPUTUX IHHOBAIIiH,
peanizailis HAyKOBHUX Ta OCBITHIX IPOEKTIB Mae
3OIMICHIOBAaTHCh y TICHIH CIHIBOpami 3 30BHIMIHIMH
areHtamu abo maptHepamu. [cHye Oarato gociikeHb B
uoa0  Bimbopy
MapTHEPIB Ha PiBHI 3arajbHUX IIIEH MPOEKTIB. BixgOip
MapTHEPIB YaCTO 3MIHCHIOETHCS 0€3 KOJHUX HAYKOBO-
BHCHOBKIB, KEpPYIOUHUCh

ocobucTumMu  cy0’€KTHBHUMHU
nepeBaraMu MeHepKepa npoekTy. BaxuBoro 3a1auero €
¢opmyBaHHS  (akTOpiB  BiHOOpPY MapTHEpPiB  Tix
KOHKPETHI 3aBJaHHS TPOEKTY 3aJIe)KHO BiJl THIIIB

HampssMKy  (opMyBaHHS  BHUMOT

00TpYHTOBaHUX TITBKH

JOLJIBHICTIO Ta

MapTHEPIB, iX KOMIETEHTHOCTEH, MOXIIMBOTO 1X BKJIaIy
B peaunizariro mpoekty [1].

Crig po3ymity, 1110 Bifbip mapTHEpiB 31eOUIBIIOTO
BiZIOyBaeThCsl 3 ypaxyBaHHAM 3HaHb (HOBUX abo
0a30BUX), SIKHMH BOJIOJIIOTH IMOTEHIIIHI MapTHEPH 5K
BHUKOHABIII POEKTY. BakKIIMBO BUALINTH TakKi YMOBH, SIKi
nosposimin O mgudepenmioBat  (hakTopu  Bigdopy
MapTHEPiB 3aJIe)KHO BiJ THUIB MapTHEpiB, 3aBIaHb B
BaxnnBoio HayKOBOIO MiATPUMKOIO
(hopMyBaHHSI MPOEKTHOI IPyIU € MaTeMaThyHa 3ajava

MPOEKTI  TOIIO.

BUOOpPY, fKa Hazae OOIPYHTYBaHHS paIliOHATIBHOCTI
cenekuii Toro abo iHworo napteepa [1, 2].

Mera

OmnucaHHSl OCTAaHOBKHM 3aja4i BUOOpY MapTHEpiB
JUTS HayKOBOI CITiBIIPAIIi.

OCHOBHA YaCTHHA

B ymoBax mroOamizamii, 3aBASKH IHTCHCHBHOMY
PO3BHUTKY MOOITBHOCTI HAYKOBUX CITIBTOBAPHUCTB Ta IS
3a0e3MeueHHs]  BIIKPUTOCTI  IHHOBAIiH  BaXkKJIMBO
parioHaTi3yBaTH BHOIp MapTHEPiB IIISIXOM:

1. BcraHOBNEHHS HaMpsIMy MOXXIHBOTO BKIIATy

NapTHEPIB B peaii3ailii0 MpPOEKTY, TOOTO BiIHCCCHHS
mapTHEpiB 70 BiANOBIAHOI KaTeropil (3aKOHOAABYHUH,
IHHOBAIlIIfHAH, TEXHIYHUHN, OCBITHIH, HAYKOBHIA).

2. IlpomeneHHs OLIHIOBAHHS ISUIBHOCTI
MOTCHIIIMHUX TapTHEPIB.

3. CdopmyBat;t BekTOpHI KpuTepii Bigbopy
MTOTEHIIHHUX MapTHEPIB Ta po3B’si3aTu

OararokpuTepiaNbHy 33a1a4y BUOODY.

YacTkoBe BUPIILICHHS IEPIIOT 3a1a4i sl HAYKOBUX
[2]. B pobori
KIacTepu3aiii  myOsiKariii

CIIBTOBapHCTB BUKOHAaHE B pPOOOTI
NPOTIOHYETHCS ~ METO.
HAyKOBIIIB 32 HAYKOBUMH HampsMamu. B pamkax JaHOTO
METOJy 3alpoIOHOBAHO [(BA CHOCOOH 3HAXOMKEHHS
BIZICTaHI MK IyOJTiKaIisIMu.

Jlpyra 3ajaua TakoX YacTKOBO BHpIllEHa JUIsi
OILIIHIOBAaHHS HAYKOBO-JOCIITHOI MiSUTEHOCTI HAa OCHOBI

myOITiKaIiifHol aKTUBHOCTI HayKoBIiB. B poboti [3]

NPOIIOHYETHCS  METOJ  3HAXO/DKEHHS  IHTeTrpajbHUX
OIIHOK PE3yJIbTaTiB HAYKOBO-IOCIIAHOT isSUTBHOCTI
HayKoBIiB. B poGori [4] mpomoHyeThCSI METOX
KOMIUIEKCHOTO ~OIIHIOBaHHSl PE3YJbTaTiB AisJIbHOCTI
3aKJajJiB BHIIOT OCBITH, Ha OCHOBI pPO3PaxyHKY
y3araJbHEHOro 00°’eMy mM-CHMIUICKCA, BEPIIMHAMHM
SIKOTO € OIHKK [iSUTBHOCTI BHIIMX HAaBYaJIBHHUX
3aKjajiB 3a pi3HUMHU KareropismMu. B poboti [5]
MIPOTIOHYETbCS  METOJ| NPOTHO3YBaHHA MOTEHIAITy

HATIPSIMKiB HAyKOBUX JIOCJIKEHb.

B poboti [6] mpoanamizoBaHO OCTaHHI HayKOBi
JOCTI/KCHHS, SIKI MOJATAl0Th Y OILIHIOBAaHHI HAyKOBO-
JOCIIHOT JisUTbHOCTI Cy0’€KTiB HAYKOBHX CEPEIOBHIIL.

B pobGoti [7] Oyno BuU3HA4YEHO, MO IS KOKHUX
JIBOX CYO’€KTIB HAyKOBHX CITIIBTOBAPHCTB MOXYTb
icHyBaTH TpH (OpMH B3a€MOBIZHOCHH: IapTHEPCTBO,
KOHKYpEHIIisl, HeHTpaJIbHI B3aeMOBiTHOCHHH. [Ipudomy,
Taki B3a€MOBITHOCHHU MOXXYTb CKJIAJaTHUCS HE TiIBbKH
MiX Cy0’€KTaMH HAyKOBHX CITIBTOBApHCTB, ajle 1 MiX iX
OKpEMHUMH CTPYKTYPHHUMHU OAMHHUILIMH (Kadenpamu,
(akynmpreTamu, HAYKOBO-0CITi THUMH BiaIiTaMu,
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KOMaHJIaMH TIPOEKTiB Tomo). Kirouomi dakropu, sKi
BIUTMBAIOTh HA CTBOPEHHS CHUIBHUX (OPM HAyKOBOI
crhiBmpaui omucani B podorax [8, 9]. Busnaueno, mo
OCHOBHUMH (pakTOpaMH € piBeHb pernyTallii areHTiB Ta
0COOIMBOCTI MEXaHI3MIB CHIBIpAIli.

Hexait 3amana ckiHdeHa MHOXKHHA HAyKOBHX Ta
OCBITHIX NIPOEKTIB abo rpantie G ={G,,G,,...G,}, n

— KUIBKICTB TPOEKTIB, MM SKUX MOTpiOHO mimiOparu

BMKOHABIIIB. Hexalli 3amaHo CKiHYE€Ha MHOXKHHA
MOTEHIIHHUX BUKOHABIIIB LUX MIPOEKTIB
V:{vl,vz,...,vl}, t — KIIBKICTh IIOTEHI[IHHMX
BUKOHABI[IB K  Cy0’€KTiB  OCBITHHO-HAyKOBOTO

cepeoBHIla. BHUKOHABUSMU MOXYTh OyTH HayKOBII,
MEHEIDKEPH IIPOEKTIB, HAYKOBO-IOCTIIHI yCTaHOBH,
3aKJIa Iy BUIIOT OCBITH TOIIIO [1].

Bynp sxuil MpOEKT, CKIaaeThes 3 psimy poOodHx

nakeriB G :{gil,giz,...giri} , I, — KUIBKICTb poOo4ux

nakeriB mpoekry G;, i=1n, sKi BHKOHYIOTbCSI Yy

BHU3HAUCHIM TMOCTITOBHOCTI 1 3B’sI3aHi pe3yibTaraMu.
Jlnst BUKOHAHHS KOXKHOTO 3 IIMX POOOYMX TMaKeTiB
HEOOXiTHO BHOpaTH BUKOHABIIIB, SIKi MalOTh JTOCBIA Ta
KOMIICTEHTHOCTI JJIi BHUKOHAHHS ITaKETy BYaCHO 1
epexTrBHO. TOOTO HEOOXiMHO 3HAWTH TaKi MHOXHHH

MOTEHIIIMHNX BUKOHABIIIB:

W(gij):{vdeV| 'J } iCVXGi,
j=1r,i=1n,d=1t.
3ajaya  OLIHIOBaHHS  pe3yiabTaTiB  HAYKOBO-

JOCTITHOT MisTTPHOCTI HAYKOBLIB Ui iX Bigbopy o
[POEKTY MOJIATAE Y UL KOXKHOIO
HayKoBLA V,, Ha OCHOBI 3ajaHoi iHopmauii 1ox0

3HAXODKEHHI

IMTYyBaHHA #oro myOmikamiif, neskoi OIiHKH (], IO

MOJKE MPECTABIIITUCS Y BUNISAI (DyHKIIOHATY
Q":V-R,

SIKMA BHU3HAYAETHCS 3QJICKHO B MOTPEO IMPOEKTY Ta
BiJIIIOBiTHOTO MAKeTy MpoeKTy [1].

Y Bumagky, SKIIO MOTCHIIHHHUM MapTHEPOM €
yHiBepcuTeT ab0 HAyKOBO-AOCTITHUM 1HCTUTYT 1 AJs
nileil pob04Yoro makeTy BaXkiIMBAa HAyKOBa CKJIaJ0Ba
JISUTEHOCTI BIIOBITHOT YCTaHOBH, TO BKa3aHa CXeMa
MOXE€ TaKOX BHKOPHUCTOBYBaTHCh. B Takomy pa3i,
PO3pPaxoBY€ETHCS OIIHKA HAYKOBO-AOCHITHOI MisITBHOCTI
JUIT KO)KHOTO HAayKOBIII 3 TIIEBHOTO CTPYKTYpHOTO
Hipo3ainy, abo yHIBEpCUTETY B LIIIOMY (.

Takok BUKOHABISIMH ITIPOEKTY MOXYThb OyTH iHII
¢yHmanii, acomiamii Ta JepKaBHI YCTAHOBU (HAIIPHUKIIA]
MiHICTEpPCTBa, BIiIOMCTBa TOIIO). B Takomy pa3si
KPHUTEPIsIMH Bi0OOPY BUKOHABIIS MOXYTb OyTH HasBHUH
JIOCBiI BHMKOHAaHHS TOMIOHMX IIPOEKTIB, CTYIIiHb

IHHOBAIIfHOCTI B TPUHAHATTI pimeHs, (QiHaHCOBa

CIIPOMOXHICTh (y BHIAAKY SKIIO YYacTh TaKOTO
BHKOHABIl TIOB’s3aHa 3 (hiHAHCOBMMH BHTpATaMH),
owiHKa permyTtanii Tomo. OIiHKa TaKUX KpUTepii MOXKHA
MIPOBOJIUTH HA OCHOBI €KCIICPTHOTO OMUTYBaHHS [1].

BucnoBkn

B po6oTi po3mIsiHyTO HMOCTaHOBKY 3aiadi BHOOpPY
MapTHEpiB B MeKaxX HAyKOBUX MPOEKTIB. BkazaHo, 1o
BUKOHABISIMH MOXKYTb OyTH SIK OKpeMi HayKOBIIiB, TaK i
YHIBEPCUTETH Ta HAYKOBO-IOCIIiIHI IHCTHTYTH, a TaKOX
acoriamii, ¢pyHmamnii Ta iHMI opraxizamii.
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IHTEI'POBAHA IIVIAT®OPMMU JI5A YIIPABJIIHHA HAYKOBHUM ITPOEKTOM

Anomayis: ona memoodonocii Agile npakmuxyemscs suxopucmanms incmpymenmy 8isyanizayii pobo4o2o
npoyecy 0ns 8i006padicenHs cmamycy 3a60anb npoekmy. [na cnitbHux npoexkmié Mijxc YKpaiHCbKumu
HAYKOBUMU YCMAHOGAMU Ma AHUEHCbKUM NONIMEXHIYHUM THCIMUMYMOM 6UKOPUCTOGYEMbCA KOMNIEKC
Odoo.

B saxocmi npuknady y cmami npedcmagnena 0owika 3a80aHb OJid 8UKOHAHHA CHIIbHOI HAYKOB0OI memu
“Po3pobka 2a3004UCHO20 NPUCMPOIO Ol CUCMEM GEHMUNAYIL NPOMUCIOBUX Npuminjens”’, o
30IUCHIOEMbCA NO 3AMOGLEHHIO KUMANCLKO20 nionpuemcmesa. 1 o106HUMU UKOHABYAMU BUCHIYRAIOMb OB
CIMOPOHU — KUMAaicbka ma YKpaincoka. 3amMo8HUK npuimae 6e3nocepeonio yuacme y GUKOHAHHI NPOeKmy
SK CIMOPOHA, 3 AKOIO Y3200M4CYEMbCSL KONHCEH PE3YTbmam cnpunmy — 6exnoe.

Bukxopucmanus inmezposanoi naamepopmu 01 ynpaguinHa npoekmom 003601A€ MiHIMIZysamu 4ac Ha
y3200%cens bexnoeie. Poboma nao npoexmom Konexmusamu 6 pisHux Yacmunax ceinty iodysacmucs oe3
3ampumMox, wo podums GUKOHAHHA MAKUX NPOEKMi8 KOHKYPEHMOCHPOMOICHUMU HA MIACHAPOOHOMY
PUHKY OOCTIOHUYbKUX NOCTLYR.

Knwwuosi cnrosa: inmezposana niamepopma ons ynpaeninua npoexkmom, 0doo, dowka Kanoan,

CRITbHUTL MIJICHAPOOHUTL RPOEKM

Beryn

AKTHBHI METOIY YIPaBIiHHS NPOEKTAMU CTallld
OHUM 3 HaHOLIbLI IIBUJAKO 3POCTAIOYMX 1 HAHOLIbII
NONYJIAPHUX achekTiB  ympasiniHA [T-mpoekramu.
BukopucraHHs ~ THy4YKMX  METOAIB Yy  po3poOii
MPOrpaMHOro 3a0e3Me4yeHHs MOXe 3POOHUTH PI3HUIII0
MDK TIPOEKTOM, SKHA Ma€e HU3bKI [IaHCH Ha
3aBEpIICHHS, | TUM, SKHIl JacTh pE3yJbTaTH ayxKe

LIBHKO 1 TPONOBXKYBAaTHME JOCATaTH PE3YIbTaTiB Y

yaci. [Ipore THy4YKke MHCIEHHS HikolM He OyIlo
Npu3Ha4YeHe Uil OOMEXEHHs JIMIIE  PO3POOKOI0
MpOrpamMHOTO  3a0e3rleueHHs.  3aCTOCyBaHHS  Ifi€l

KOHIIEIIIT YIpaBIiHHS IMPOEKTaMH JI0 MPOLECIB Ta

IHIINX THOIB TPOCKTIB Tependavyanocs 3 CaMmoro
noyartky [1].
OnHi€l0 3  KJIOYOBHX NpoOIEeM Yy  IIPOEKTI

MANPUEMCTBA € DIMOMHA 3MiH, SIKy BOHa MOXe
BUKJIMKaTH B oOpradizamii. 3arajpHOI0 ITIOMWJIKOIO €
CTBOPEHHSI BCEOCSDKHOTO IUIaHy, a MOTIM MOIITOBX JI0
pO3TOpPTaHHS BCHOTO IUIAHY BiApa3y. 3acToCyBaHHSI
THYYKOTO MHCJIEHHS JI0 TIPOEKTIB YIPABIiHHS 3MiHAMU €
BIIMIHHHUM.

Agile ynpaBmiHHS IPOEKTaMH 3MYIIy€E HAC yMaTH
IIPO TIPOEKT CIOYATKy 3 TOYKH 30py BEIMKHX IIei Ha
CTpaTerivHOMYy piBHi, a MOTIM Ha TAKTUYHOMY PiBHI MH
JYyMaEMO 3 TOYKH 30pYy HaJaHHS TOTOBHX pE3y/IbTaTiB
BUpOOHULTBA [2].

[IpoexT minnpueMcTBa € TaKUM, SIKMH BIUIMBAE Ha
omepamii Ha mignpueMcTBi. IIpoexTn miampuemMcTBa
MOXYTh OyTH CHCTEMHMMH NPOEKTaMHU. 3aMiHa
(iHaHCOBOI cHCTeMH opradizaumii, 6e3ymoBHO, Oyna O

npuitHATHOW. DIHAaHCOBA CUCTEMa HE BIUIMBAE JIMILE Ha
Oyxrantepito. lle Moke BINIMHYTH Ha Te, SK MH
KyIlyeMO, SK TMPOJA€MO, SK BIICTEXKYEMO HAIIUX
KITI€HTIB, SIK MM NPOJA€EMO, i SK MIATPUMYEMO Halli
3amacu ab0 TIOCTaBIIEMO Hamly MpPOAYKIifo. Ale
MIPOEKT MIANPUEMCTBA HE TOTpedye IPOTrpaMHOro
3abe3neuenHs. [lepexin mra0-kBapTHpU opraHizauii 3
ofHi€l Oyniii B iHIIY, O€3yMOBHO, MOXKHa PO3IIISIATH
sK Takni npoekT. KopnoparusHe 3muTTs / nipuabaHHs,
TEX MIXoauTh Mg 1o kiacudikamito. CTBOpeHHs
odicy 3 ynpasminasa npoekramu (PMO) maibke 3aBkau
MAXOUTH Ml MPOEKT mignpuemctsa [3].

KirouoBoro XapaKTePUCTUKOIO MIPOCKTY
HiINpUEMCTBA € 3MiHa KynbTypH. OUiKyeTbCs, MIO
MIPOEKT MpHU3BENe A0 3MIHM TOBENIHKM JIIOAEH B
oprasizarii.

OcHoBHA YacTHHA

OpmHUM 13 OCHOBHHX BHKIHUKIB JJIS YIpPaBJIiHIIIB
MIPOEKTaMH, 10 BUKOPHCTOBYIOTH MeTomouorito Agile, €
BpaxyBaHHS JIIOACBKUX (DaKTOpiB, OpPIEHTYIOYHCH Ha
TaJIAHTH Ta HaBUYKU OKPEMHX JIIofed. SIkimo sonu B
MPOEKTI TOCTaTHHO KBali(hikoBaHi, TO BOHH MOXYTb
BUKOPHCTOBYBATH pi3HI MIAXOAWM i1 BUKOHAHHA
3aBnaHHA. Agile HampaBieHO Ha KOMaHJHY Ipaiio, 3
MaKCUMaJIbHUM  BHKOPHCTaHHSAM  IHAMBIAyaJbHUX
TaJAHTIB [l e€()EKTUBHOTO JOCSATHEHHS MOCTaBICHOT
MmetH [4].

Hna METOZOJIOT1] Agile MIPAKTUKYETHCS
BUKOPHCTAaHHS 1HCTPYMEHTY Bi3yamizamii po6odoro
Tporiecy Ui BiZoOpa)KeHHs CTaTyCy 3aBJaHb MPOEKTY.
Jnst cCHiTbHUX TPOEKTIB MK YKPaiHCHBKMMH HayKOBUMHU
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YCTaHOBaMHU Ta STHIeHCHKUM MOJII TEXHIYHUM
IHCTHTYTOM BHKOPHCTOBYeThCS KomIuiekc Odoo. Odoo -
e Habip mporpam Jajist poOOTH 3 BIIKPUTUM KOJIOM, SIKi
OXOILTIOITH BCi moTpedn kommanii: CRM, enexrponHa
KOMepIisi, OyXranTepchKuii oOONiK, CKIax, TOYKa
MIPOAXKYy, YIPABIiHHS MPOSKTAMH TOIIO. YHIKaJIBHICTH
Odoo momsArae B MPOCTOTI BUKOPUCTAHHS Ta IOBHIH
iHTEerpOBaHOCTI [5].

Ha mamroHKy | npencraBieHO MEHIO CTBOPEHHS
3aBnaHb npoekty B cucremi Odoo, sKy Oyno
3aCTOCOBAHO JJIsi BUKOHAHHS CHUIBHOT HAayKOBOI TeMH
“Po3po0Oka Ta3004YMCHOTO TPHUCTPOIO [UIA  CHCTEM
BEHTWJIAILIM TMPOMHUCIIOBUX TpuMilieHp”. Jleramizamis
3aBlaHb BiJIOYBAa€ThCS B CIIEIIali30BAHOMY MEHIO, SIKE
MIPEICTaBICHO HA MATIOHKY 2.

Jomxy Kanbanm cmimpHOI — HaykoBOi
“Po3po0Oka Tra300YHUCHOTO MPHUCTPOIO IS

TEMU
CUCTEM

BEHTWJIALIM NMPOMHUCIIOBUX TNPHMIIIEHD MPEICTABICHO
Ha MaJIOHKY 3.

Parameters alligment

Pucynox 1 — Mento cmeopenus 3a80ans npoekmy 6 cucmemi
Odoo

Promcts AbTeks  Reperteg  Confounsin a0 x- @ueome

B Project

Blueprints preparation

Pucynox 2 — Menio demanizayii 3a60anv npoexniy 6 cucmemi

Odoo
‘ [Frorec % a
m T - . = 2= =9

Analysis of recent products Development Testing

Pucyrnox 3 — Jlowka Kanban cninvroi Haykosoi memu

B sxocTi mpukiaay y craTi mpeicTaBieHa JOIIKa
3aBIaHb I BUKOHAHHS CIUIBHOT HAyKOBOI TeMHU

“Po3po0Oka Ta3004MCHOTO TPHUCTPOIO JJSI  CHCTEM
BEHTUJIALI N TIPOMUCIIOBUX MIPUMIIICHB”, 110
3MIHCHIOETHCS o 3aMOBJIEHHIO KUTaNCHKOTO

HiIIHpI/ICMCTBa. T'onoBHUMH BUKOHABIAIMU BUCTYIIAIOTh

JIBI CTOPOHM — KHTaliChka Ta yKpaiHChKa. 3aMOBHHUK
npuiiMae 06e3MOCEPEaHI0 yJacTh Y BUKOHAHHI IPOEKTY
SIK CTOPOHA, 3 SIKOIO Y3TOKYETHCSI KOXKEH pe3ylbTaT
CIIPHHTY — OEKJIOT.

BukopucranHs iHTerpoBaHoi 1aTGOpMH  IUIA
VIpaBIiHHSA MPOSKTOM JO3BOJISIE MiHIMI3yBaTh 4ac Ha
y3rojkeHHss ~ OekioriB. Pobora Haxm  mpoekTom
KOJICKTHBAaMH B PI3HHX YacTHHAX CBITy BiZOyBa€ThCA
0e3 3aTpUMOK, II0 POOHUTH BHUKOHAHHS TaKUX IPOEKTIB
KOHKYPEHTOCIIDOMO>KHUMH Ha MIKHAPOJHOMY DPHHKY
JOCHITHUIIBKHUX MOCIYT.

BucHoBku
Hns METOIOJIOT ] Agile MIPAKTUKY€ETHCS
BUKOPHCTAaHHS 1HCTPYMEHTY Bisyamizamii poGodoro

MPOIECY I BiOOPaXKCHHS CTaTyCy 3aBAaHb MPOCKTY.
Jnst ciiibHUX TPOEKTIB MK YKPaiHCHBKMMH HayKOBUMHU
yCTaHOBaMH  Ta  SIHYCHCBKUM  TIOJITEXHIYHUM
IHCTUTYTOM BHKOPHCTOBY€EThCS Komruieke Odoo.

B sxocti npuknaay y crari mpeacTaBieHa JOIIKa
3aBaHb I BHKOHAHHSA CHUIBHOI HAayKOBOI TeMH
“Po3poOKa Ta3009YHCHOTO TMPHUCTPOIO Ui CHUCTEM
BEHTHJLALIH MIPOMUCIIOBUX NPUMILICHB”, 10
3I1CHIOETBCS o 3aMOBJICHHIO KUTalChKOTO
T ATIPHEMCTBA.

Bukopucranus wiarhopmMu ISt
YIPAaBJIiHHS TPOEKTOM J03BOJISIE MIHIMI3yBaTH 4Yac Ha
y3romkeHHss  OexnoriB. PobGora Ham  mpoekToM
KOJICKTHBAaMH B PI3HHX YacCTHHAX CBITy BiIOyBaeThCS
0e3 3aTpUMOK, 110 POOUTh BUKOHAHHS TAKUX MPOEKTIB
KOHKYPEHTOCIIDOMO>KHIMH Ha MIKHAPOIHOMY DPHHKY

JOCTITHUTIBKUX TOCTYT.

IHTErpoBaHo1
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MOJEJIb AJ1 BUSHAYEHHSA KOMIIETEHTHOCTI HIEPCOHAJIY BUKJIAJAYIB

Anomayia: 0na 3ax1a0ie euwoi 0Cceimu 8axcaugy poas 8idicparoms Kpumepii OYiHIOBAHHA NEPCOHANLY OIS
npoxooicenHsa nioguuenns keanigixayii. Tax, 6azoeumu 01 8i000py 8 HAHUEHCLKOMY NOMIMEXHIYHOMY
incmumymi (KHP, nposinyis L3aucy) € Smb kpumepiig: 3a2anibHOKYIbMYPHUL, 3A2abHONPOQeciinull,
KOMYHIKAMUGHUI, 0COOUCMICHUT, CaMOPO38UIMOK MA CAMOOCEIma.

IIpome na oymKy agmopa, ys Memooon02is Modce 6ymu NOKpaweHa 3a paxyHok po3podaenoi mooeini, saKa
skmouae 8 cebe mpu pisui oyiniosanns. Jlo 0608’ s3kosux kpumepiie 0odano kpumepit SoOft skills.
Tecmyeannsi peKoMeHO0BAHO NPOBOOUMU K 3 NPOPECIUHUMU MAK [ NCUXONOSITUHUMU RAPAMEMPAMU.
Poswupeno excnepmmue oyinioeanns, 3a1y4eHo 08i 000amKosi epynu: epyna Konez, 2pyna cnyoeHmie.

Knirouoei cnoea: Iliosuwenna keanigixauii, soft skills, ynpaeninna nioocokumu pecypcamu, memoo
EeKCHEPMHO20 OUIHIOBAHH, MOOETb GU3HAYEHHA KOMBEmeHyii

Beryn

Hukn po3BuTKy KoMmIeTeHmii (pucyHok 1)
MOYMHAETBCSL 3 MPOLECY Opi€HTalil, B SKOMY Y4YeHb
BHM3HAUa€, SKi KOMIIETCHIIi BiH Xoue pO3BHBATH. 5K
TIIBKH e pilieHHs Oyno 3po0NieHO, YU4eHb Mae BHOIp.
OmuH [ny)xe IIBUAKUN MapupyT, THIOBUHA ISt
He(OpPMaJILHOTO HAaBYAHHS 1 KOMIIETEHIIT, TTOB'sI3aHUi 3
JO3BUIISIM, TOJIirae B TOMY, 1100  mepedTH
0e3110CepeIHBO 110 JISNTBHOCTI 3 PO3BUTKY KOMIIETEHIIIT,
3aCHOBAHOI Ha IHTEpecax Y4YHIB 1 JHMIIEe Iy)ke MaJo
3HaHb PO IX NOTOYHMH piBEHb BOJOMIHHS MOBOIO.
IHmuit Mapmpyt, Oimbire TOB'A3aHUN 3 OQiMiHHIM
HaBYaHHSIM 1 IPOQeciiHUM PO3BUTKOM, 1€ MPHUCTYIIHTH
10 300py iH(popMaIli PO MOTOYHHIA PIBEHb BOJIOTIHHS
yuHiB. [licis goro yueHs MoXxe 3HOBY BHOpaTH: abo BiH
Mae CBiil piBeHb BOJOAIHHA OQIUIHHO BU3HAHUI
iHIIUMH, a00 BIH MOXeE MEpeTH 0e3MoCepeaHbo 10
JISUTHOCTI 3 PO3BUTKY KOMITETCHIIi. 3HOBY X TakKW,

OCTaHHIH  MapmipyT € Oimpmr  HedopMaTbHIM
MapipyroM Hapdans [1].
[ Orientation
L delermine which competences ]
are to be developed
o ~
s ~
" Competence development activities | (—_Evidence collection
L attain a higher proficiency level J_ — | Show own proficiency level l
- —
\\-\“7--‘- /-7/_/
T

get official recognition of
\ proficiency level
Pucynox 1 — Luxau po3sumxy komnemenyii yums

Jlyxe Ba)XIIMBO YCBIJIOMJIIOBATH, IO (OpPMaIbHUN
MapmipyT HaBYaHHA 1€ He 30BCiM (OpMaTbHUM.
Hacnpapni, OWIHKH I1HIIUX € TOYKOI, J¢ odimifHmii

MaplipyT HaBYaHHS IOYMHAEThCSA, J€ MONepeIHe
HaBYaHHA, SIKE MOXYThb Oyt abo HedopmaibHUM abo
(hopMaEHIM, TIEPETBOPIOETHCS HA O(illiiiHe BU3HAHHS.
Komn mnukn BigOyBaeTbcss B IepIidil pa3, MOMEHT
OL[IHKH IHIIMMH YaCcTO Ha3UBAIOTh "MOYATKOBI OLIIHKHA".

Lle# MK PO3BUTKY KOMIIETEHIIIT 3HAYHOIO MipOIO
0azyetbcss Ha pocuimkeHHsx Duvekot, R. C., Schuur,
K., Paulusse, J. [2]. Tum He MeHII, (OKYCYIOUHCH Ha
IHAWBiyaTbHOMY YYHi, TaKi acleKTH, SK OpraHi3aiis
HABUYAHHS 1 0013HAHICTh OpraHi3amiil 3aJHIIarTECS 103a
yBaromw.

OcHoBHA YacTHHA

YnpaBiiHHS JHOJICEKUMH PECypcaMu 3alIeKUTh BiJl
NOJIITUKM Ta OIepalii Ta CHCTeM, SIKI BIUIMBAIOTH Ha

MOBEIIHKY, CTaBIeHHI Ta eQEKTHBHICTE POOOTH
HepcoHaly. YNpaBIiHHA JIOACBKHMH pEeCcypcaMH - L
nporec, M0 BKIOWae 4  3aBIAaHHA: 3aTy4YeHHS,
PO3BUTOK, MOTHBALlisl Ta YTPUMAaHHA JIFOACBKHX

pecypciB. ToMy 3aBIaHHSMH YIPaBIiHHS MEPCOHATIOM €
JOCATHEHHS OakaHWX pEe3yJbTaTiB CHUIBHUX 3yCHIIb
TepcoHaly:

1. Pexpyraris nepcoHaixy 3 piBHEM IUIaTHi, IO
3aJI0BOJIBHSIE MTOTPEOH MiAIPUEMCTBA,

2. BuxoBaHHS Ta PO3BHUTOK TalaHTIB Ta BMIiHb
TIepCoHaIy;

3. TligTpuMKa  KOMIETCHIIH  MEepCcoHaly  Ta
CTBOPEHHS yYMOB [UIsl CIPHUATIUBUX B32EMOBIJTHOCHH
MiK HHMU,

4. 3abesneyeHHs YMOB Ui 3aJOBOJICHHS
MaTepialbHUX 1 JyXOBHHX TMOTpeOd  MepcoHamy,
MATPUMYIOUH TIpH IbOMY OanaHc MiK O0COOMCTUMHU
LUIIMH IEpCOHAITY Ta IiiJIeH MiIpHeEMCTBA.

Crpareriss BimOOpy € eranoM NpUHHATTS abo
BiIXWICHHS 3amuTy. BimiOpaHuii mpariBHUK TOBHHEH
OyTM He TUIBKM HaiOuIbIl KBamidikoBaHMM, ane U
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TaKuM, 110 HAHOUTBII TapMOHIYHO MiIXOMUThH IS
KOJICKTHBY Ta 3aBIaHb IianpuemMcTsa (3).

3asBHUK MOBIIOMIISIE TIPO TOTOBHICTH JI0 Y4acTi B
poOOTi, HATIPABJIAIOYH HEOOXi/THI TOKYMCHTH.

OTxe, mepmuii eram YHpPaBIiHHA JEOACHKIMHU
pecypcaMu CTOCYEThCS 3aTyUSHHS TIEPCOHAIY, a IPYTHid
€Tall - TOCSTHCHHS HaBUYOK, OHOBJICHHS Ta TPOCYBaHHS
MIEPCOHANY 3aBIIKH IMiIBUIICHHIO KBamidikamii. Taxmm
YHHOM, JUIS OpTaHi3aliii PO3BUTOK JIOICHKUX PECYPCiB
[UIAXOM TIiIBUIICHHS KBani(ikaii € HepO3pUBHUM
MPOIIECOM, SIKHi CIpHUSE PO3BUTKY 3mi0OHOCTEH Ta
TaJaHTiB, MiABHINYe MpodeciiiHi 3HaHHSA IEPCOHAIY,
¢bopMye TO3UTHUBHE CTaBICHHA [0 KOPIIOPATUBHUX
Il Ta B KIHIICBOMY PaxyHKY BIUIMBA€ Ha MOBEIIHKY
TIEPCOHATTY Ta, SIK HACIIIOK, T BTy €
pe3yabTaTUBHICTh.  PO3BHTOK  JFOACBKUX  PeCypciB
BiJlirpae JIyke BaXJIUBY POJb Y PO3BHTKY OpraHizaii
(4).

Jnsi TOKpallieHHs BHU3HAYCHHS KOMIETEHTHOCTI
MEPCOHANY BWKIAJadiB  3aKIajiB BHIINOI OCBITH
PO3pO0IIEHO HACTYIIHY MOJIENb, SIKa BKIIIOUAE B cebe TpU
piBHI omirfoBaHHA. /10 000B’SI3KOBUX KPHUTEPIiB JOTAHO
kputepiii  soft skills. TecryBaHHS peKOMEHI0BaHO
MIPOBOJUTH SIK 32 NpodecitHUMH TaK 1 ICHXOJIOTIYHUMH
napamerpamu. PO3IIUPEHO eKCIePTHE OLIHIOBAHHS,
3aJy4eHo JBi OJATKOBI TIPYIU: Tpyma KoJer, rpyra
CTYICHTIB.

- ExcnepTHa

ZamnbHoKy BT
P

KpHTE pill

0 LHKES HHA
A MM TR L
]

Npodeciibe
TRCTY BAHHA

MensenartHL
fitect

0 LHKES HHA
KONE @M

JamnbHonpod
eciliHmi

KpHTE pill

ey Hika THEH
Wil kpuTe pifi
Deofu T
KpHTE pill

KpnTe pifi
CAMOPCE BUTKY
TA CAMOOCBITH

0 LHKES HHA
CTYAEHTaMN

KpuTepili Soft
skilk

Pucynox 2. 3anpononosana mooens 015 8usHaveHHs
KOMNemenmuHoCcmi NepcoHAIy 8UKIA0a4ie 3aKkaadie sunjoi

oceimu
BucHoBok
Po3pobneno MOJIEJb JUISL BHU3HAYECHHS
KOMIIETEHTHOCTI ~ IIEPCOHAYy  BHKJIaJgadiB  3aKIajiB
BHIIOI OCBiTH, $Ka BKIIOYae B cebe Tpu piBHI
omiHoBaHHsA. Jlo O0O0OB’S3KOBHX KpHUTEPIiB J0JaHO
kpurepiii  soft skills. TecryBaHHS peKOMEHIOBaHO

MIPOBOIMTH 5K 3a MPOoecifHIMHU TaK i ICUXOJIOTTYHUMH
apaMeTpamMH.
3aJy4eHO [Bl IONATKOBI TIpyIU: Ipyna KoJier, Ipyrna
CTYHEHTIB.

Po3mmpeno excrmepTHE OIiHIOBAaHHS,

OuiKyeTbCs, MO AaHA MOJAENH IO3BOJIUTH OLTBII
npodeciiiHo Ta e(eKTHBHO OIIHIOBATH KOMITCTEHTHICTH
nepcoHaily BUKIana4iB. HactymHi nocnimpkeHHs OyayTh
HarpasJjeHi Ha anpoOarlito AaHOi MOJElT.
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INOPIBHAHHA KOHKYPEHTOCITPOMOKHOCTI MIZDKHAPOJHUX OCBITHIX

IPOT'PAM KOJIEJXKY TA YHIBEPCUTETY (KUTAW)

AHnomayis: memoouxka MOOen08aHHss 0036015€ 30LUCHIOBAMU eMeKmuUGHUll aHAli3 Mda YAPAGIIHHS
CMPYKMYpPoro, w0 00HOYACHO MICIUMb eleMeHmU HenepepsHoi i OUCKpemHoi 0ii, nio 6NAUBOM YUCTEHHUX
BUNAOKOBUX YUHHUKIB, ONUCYEMBCA 2POMIZOKUX CNiggiOHOuieHb. Modeni ukopucmogyioms pisHi
KOMOIHAYIT NPUHYUNIE MOOENI08AHHS, KOZHIMUGHO20 MOOemosanHss ma mepesci [lempi. Buxopucmanns
Memoody CUCMeMHO20 OUHAMIKA SAK OCHOBHO20 IHCIPYMEHmY NO08's3aH0 3 mpyoHowamu eudopy
cmpameziyHoi anbmepHamuey 8 OUHAMIYHIL cCumyayii, 6 3068HIWHIL | BHYMPIWHIL HeBUHAYEHOCH.

Ak noxasylome pesyivmamu, npu 3HAYHOMY PIeHI Keanigixayii euxnadauie ma pevumuney I[llanxaiicbkoeo
MPAHCNOPMHO20 YHIgepcUumemy, niogUUeHa Yina 3a HAGYAHHS He BNIUBAE 3HAYHOIO MIPOIO HA KINbKICMb
NOMEeHYIUHUX CIYOeHmis.

Pesynomamu  0ozeonsioms 3pobumu  UCHOBOK, WO O 3AnydeHHs Oinbwol Kintbkocmi Kowmie O
munogux Koneddxcie Kumaio 3a paxymok niOGUWeHHs NJIAmHI 34 OCEIMHI NOCAyeu ONsi CHRIIbHUX
MIJHCHAPOOHUX npozpam, 8 nepuiy wepzy mpeba exkiacmu iHgecmuyii 8 nioguweHHs Keanighikayii ceoix
BUKIAOQYIB, 3aY4UmMU 00 NPOSPAMU eKCNepmi6 3 MIHCHAPOOHUM iM SIM Md KOMNIEKCHO Npayioeamu Hao

NIOBULYeHHAM PEeUmune)y.

Knrwuoesi cnoea: Memoouxa

MOOeN06aAHHA,

KOHKYPEHMOCHPOMONCHICIb 3aKAA0I6 0C8IimuU, CRIIbHI MINCHAPOOHT npozpamu

Beryn

[MpumitHO, 110 iHAHCH MEpexXi MOCTaBOK SIK HOBa
Mozieib (piHAHCYBaHHS -3MIHWJIM OPHTIHAJIbHY MOJIEIb
0aHKIBCHKOTO  KpeAWTyBaHHS. Mepexa IOCTaBOK
(iHaHCIB pUIHsIA HOBY MOJIENb "OCHOBHHM KpeauT /
6opr kpeaut" A7 MPOBEACHHS KPSIUTHHUX IHCICKIIIH
MCII, petpaHncianii Ha MalOyTHIH TPOMIOBUH TOTIK,
SIKMH TEHEPYETHCS 3a PaXyHOK TPaH3aKILiH I OCHOBHHX
KpenuTiB  migmpuemctB. ILle  Moxe — g0moMorTH
MIABUIUTH T0CTymHIiCTh KpenuTie MCII, B ToM e yac,
3a0e3MeunTn HOBHH METOA YNPABIIHHSI PH3HKAMH
O6anky [1]. Takum 4uHOM, CyTh (piHAHCYBaHHS Mepexi
moctaBok € KpenutHe QiHaHCYBaHHS, a KOHTPOJb
KPEOUTHOTO  PHU3HKY  3QJIMINAETHCS  KIIOYOBUM
MOMEHTOM YTpaBiIiHHS (PIHAHCOBUMH PU3UKaMHU.

KpemnutHuii  pm3mk  ¢QiHaHCYBaHHA  Mepexi
IIOCTaBOK Ma€ MIMPOKHHA MiAXiA. BimbImicTe HAayKOBIIB
30CepeiIiNCh Ha MOJENI 3 MPOQIIaKTUKN KPEJUTHOTO
PH3MKY Ta KPEOUTHOIO PEUTHHIY, L0 MOJIENIOITh
Mepexy MOCTaBOK. 3anpornoHOBaHO HOBUH
IHTETpOBaHUN MinXin [2] MAIIMHHOTO HABYAHHS JUIS
nporHo3yBaHHsl kpeautHoro pusuky MCII B ¢dinancax
noctaBok. [To6ynosana [3] monens LR, EHH monens i
TpU TUOM JBOCTymeHeBoi [iOpumHOi Momemi s
IIPOTHO3YBaHHA  KpeautHoro pusuky MCII  mna
(hiHaHCOBMX YCTaHOB B Taiy3i (iHAHCIB IOCTaBOK.
Creopeno [4] kpenutHy Moxenb st MCII ominku Ha
OCHOBI TPUHIMITY 3MIHHOI Bard 3 HOro JAWHAMIYHHUMH

cucmemna  OuUHAMiIKa, 001 PUHKY),
NaHUMHU 3 METOK IIJABUINEHHSA TOYHOCTI OLIHKHA
KPEIUTHOTO pH3HUKY. Y MEpeKi IOCTaBOK, JAHIIOT
mocrayaHHd  (PIHAHCOBOTO  KPEOWTHOTO  PHU3HKY

BUBYAETHCS 3 Pi3HUX KyTiB. [locnimkeno [5], mo npu
noOynoBi OaratopiBHeBux 3B’s3kiB MCIT B Mepexi
MOCTaBOK MOJKE ITiABHIYBATHCS IOCTYIHICTh BIACHOTO
Kamitany Ta OoproBoro Kamitany 4depe3 OOMiH
iHpopmalliero; 3arnpornoHOBaHO HOBHH morisy [6], mpu
BUBUCHI TOPTiBENBHUMH KpPEAWTHUMH II€peBaramMu
ToCTavaIbHUKIB Yepe3 TOPU30HTAIBHIN KaHAI.

3 HaABEJCHOI'O BUIIE aHAJI3y MOXKHA MOMITUTH, IO
BIUIHB (pakTOpiB (HiHAHCOBOTO KPEAUTHOTO PH3HUKY B
Mepexi MOKYTh OyTH pO3IiIeHI Ha BHYTPIINIHI YNHHUKH
Ta 30BHIIMIHI YWHHUKHN. Yepe3 Te, 10 30BHIIHI (aKkTopH
PO3MIAAAIOTECS K MOCTIHHI YMHHUKHU B JIOBTOCTPOKOBIH
MIepCIIEeKTHBI, BHYTPIIIHI YMHHUKH PO3IVIANAIOTHCS SIK
crenudiuai KOMIIOHEHTH CHCTEMH, a caMe Mexi
CHCTEMH.

[t Toro, mo6 BUBYMTH Kpalle MEpEexXy MOCTaBOK
(IHAHCOBOTO KPEOUTHOTO PU3MKY, 30BHIIIHI YHHHHUKH
BBAKAIOTHCS  CTAJMM 3HAYEHHAM MoOZem. 3MIHH
BIUIMBAIOTh Ha POOOTY CHCTEMH, ajieé BOHH HE 3aiIydeHi
B MIETJIi 3BOPOTHOTO 3B'SI3KY CUCTEMH. 3BOPOTHIH 3B's130K
CHCTEeMH B OCHOBHOMY CKJAJa€ThCs 3 BHYTPIIIHIX

YUHHHKIB.

OcHOBHA YacTHHA

ExcniepuMeHT OyIi0 BIPOBAKEHO IS TIOPiBHSIHHS
KOHKYPEHTOCIPOMOXKHOCTI CICIiali30BaHUuX Mporpam
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IBOX 3akiamiB Bumoi ocsBith Kwuraro: Beiixaiicskoro

npogeciiiHoro KOJIEIDKY Ta [TarxaiicpKoTO
YHIBEPCHUTETY TPAHCIIOPTY.
IlouarkoBuii  CcTaH  MOJEIBOBAHOI  CHCTEMH

BU3HAYAETHCS 3HAYCHHAMH MTapaMeTpiB, AKi BU3HAYAIOTH
YacTKy PWHKY Ta KIUTBKICTh HOTCHLIHHUX CTYICHTIB
BHUILE3a3HAYEHNX 3akianiB Buioi ocsitu. [Iposeneno
aHali3 TpPH YMOBHO OTHAKOBIM 3arajpHii KiNBKOCTI
MOTEHIIIHHUX CTYAEHTIB B PETiOHI — CETMEHT PHHKY,
1000 ocib Ha pik.

s ananizy cueHapito BXiJHI 3MiHHI BH3HA4YaloTh
mapaMeTpu, sKi ~ BCTAHOBIIOIOTH  CBOI  IIUJTBOBI
(HeoOxigHi) 3HayeHHS. Y HAIIOMY BHIAAKy BOHHU
BKJIFOYAIOTh B ce0€: «BapTICTh» OCBITH, KHOMEP» IPYIIH,
pEeUTHHT «yHIBepCUTET», «KBai(ikalis» BUKIAIadiB,
«CTYAECHTH» HaBYAJIBHO-TIEPHOPMAHC, «OIIHKA.

3MIHIOIOYM 1Ii MapaMeTpu B pPEXUMI IPOCTOro
eKCIICPUMEHTY, BH MOXKETE IpOaHANi3yBaTH HACIIAKA
MOXJIMBHX IIPOEKTHHUX PIllICHb.

Pesynbrar €KCIIEPUMEHTY
KOHKYPEHTOCIIPOMOKHOCTI Beiixaiicbkoro
Mpo¢eCiiiHOTO KOJICKY 3 MOYATKOBUMH yMoBaMu: 312
MOTEHIIHHNX CTYACHTIB Ha mporpamy (puc.1).

Mogens B3aMMOBNUAHUA (hakTOPOB e
KOHKYPEHTOCNOCOBHOCTH By3a -

= L] m|mam - A
Pucynox I — Pesynomam excnepumenmy 3 usHa4eHHs
KOHKYpeHmocnpomodicHocmi Betixaticbko2o npogheciiinozo
KONLeoIcy 3 NOYAMKOGUMU YMOBAMU

BucHoBku

SIK MOKa3yloTh pPEe3yNbTaTH, NPU 3HAYHOMY piBHI
kBamidikamii BuKiIagauiB Tta pedtunry lllanxaiicbkoro
TPAHCIIOPTHOTO YHIBEPCHUTETY, MiJBUINEHA IiHA 3a
HaBYaHHS HE BIUIMBAE 3HAYHOIO MIPOIO HA KUIBKICTB
MOTEHIIIHUX CTYIICHTIB.

IIpore y Bumanky 3 Beiixaiicekum mpodeciitHum
KOJIE/KEM TP MiABMINEHHI I[IHM 32 HaBYaHHS J0 PiBHA
YHIBEPCHUTETIB 3 OUIBII BUCOKHUM PEHTHHIOM Ta SIKICTIO
OCBITHIX TOCIYT — KUIBKICTh NMOTEHI[IHUX CTYJACHTIB
3HIKYETHCS MaKe BIBIUi.

Pesynsrat 103BOJIIIOTE 3pOOWTH BHCHOBOK, IIO
JUTSL 3aTydeHHS O1IbII0T KiITBKOCTI KOIITIB JISI THTIOBHX
konemkiB Kurato 3a paxyHOK MiJBUINEHHS IUIaTHI 3a
OCBITHI MOCIYTH VISl CHUIBHUX MIKHAPOIHHUX MpOTrpam,
B mepmry dYepry Tpeba BKJIACTH iHBeCTHLIi B
MiIBUIIICHHAS KBasTi(hikamii CBOiX BHKJIAAAYiB, 3aTyIUTH
JI0 TIPOTpaMH EKCIIEPTIB 3 MDKHApPOJHMM IM’SM Ta
KOMITJIEKCHO IIPALIOBAaTH Ha/l MiIBUILCHHSIM PEHTHHTY.
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TAPMOHI3AIIA KUTAMCBKOI CACTEMU JJ151 CTYJIEHTIB

Anomayia: cyuacue I13 noneawye ynpagninna 1100CbKUMU PeCypcamu HA MARUX, CEPeOHIX Mma GeluKux
RIONPUEMCMBAX MeXHIUH020, [HGopmayitiHoeo, ¢hinancosoe0 ma iHWUX Hanpamkie. Are numawHHs
IHMeZPOBAHUX NPOSPAMHUX NPOOYKMIE O/l 3aK1A0I8 0CIMU 00CI 3ANUUAEMbCS BIOKPUINUM.

Pozeumox kumaiicekoi MiscHapoOHOi cucmemu cepgicy 01 cmyoeHmis 8i00y8aemvpcs Cmao, npome Ha

OYMKY asmopa nedoCmamubo CMpIMKo.

s enobanizayii npoyecy HAGUAHHS [HO3EMHUX CMYOEHMIE OOYLIbHO GUKOPUCHOBY8AMU IHMESPO6aH)y
Hasuanvny naamgopmy. Jua oanoi naamgpopmu po3podreno pao nasyanvhux Kypcie. Iapmonizayisa
KUMAaticbKoi MIidCHapoOHoi cucmemu cepsicy 0s cmyoenmie ma iHme2po8aHoi HA8UANbHOI niam@opmu
dacms MONCIUBICL NIOBUUUMU PIBEHb YNPABTIHHS TIOOCLKUMU pecypcamiu OJid 3aKAA0i8 Ha8UAHHS.

Kniouoei cnosa: I'apmonizayia hnaseyanvhux naam@opm, mixncHapoona cucmema cepeicy 011
cmyoenmis, inmezpoeana naguanvha naamgopma

Beryn

BaxnuBicTh ynpaBIiHHS JIIOACBKUMH pecypcaMu
(HRM) B opranizanisx He BUKIHKae cyMHiBiB. [1Iupoko
BiloMa HEOOXimHICTh y3romkeHHs HRM Ta crpareriit
o6iznecy [1]. EpexruBae HRM xutTeBO HEOoOXimHEe s
TOTO, MO0 BiANOBIJaTH BHMOTaM PHHKY, IO IOCTIHHO
3MIHIOIOTECS [2].

Texnomorii Ta HRM wMaroTh MIHMPOKHAN CIIEKTp
BIUIMBiB OMH Ha oxHOoro, i HR ¢axiBmi moBuHHI MaTH
MOXJIMBICTb BIIPOBA/IKYBaTH TEXHOJIOT'I, o
JI03BOJISIIOTh PEIHXKUHIPU3YBaTH (DYHKIIIO YIPaBIiHHS
TIepCOHAJIOM, Oytn TOTOBHMH MATPUMYBaTH
oprasizauiifHi 3MiHU Ta 3MiHH B POOOTI, 1[0 BUHUKAIOTh
BHACJIIJIOK PO3BUTKY TEXHOJIOTIH, a TAKOX MaTH 3MOTY
MATPUMYBATH HAJCKHHUN YIPABIIHCHKUHA KIIIMaT IS
IHHOBAIIfHUX ~Ta HAayKOEMHHX opraizamiii  [3].
TexHOJOTiYHI JOCATHEHHS! IPOCYBAalOThCS B MEPINY
4epry 3aBISKH BHCOKAM BHMoOTaM TpodecioHaliB 3
JIONCHKUX PECYPCiB sl MiJBHIICHHS IIBHIKOCTI,
e(eKTUBHOCTI Ta 3HIKEHHS BUTpaT [4].

Hocmimkenns Caena, ItyiiGepa Ta Jlemaka [5]
MOKa3aJIu, 10 3aBJISKKM BUKOPHCTaHHIO iH(opMaiitHnx
TEXHOJIOTI  CHCTEMH  YIpaBIiHHA  JIIOIACHKUMH
pecypcaMyd MOXYTh BUPIIIYBaTH 3aBAaHHS  OiJIbII
CTpaTeridyHo, THYYKO, €KOHOMIYHO €()eKTHBHO 1 OLIbII
opieHTOBaHO  Ha  KiieHTa.  barato  ekcrepTiB
nporuozytots, mo I[IK  craHe  ueHtpasbHUM
iHcTpyMeHTOM U1 Bcix ¢axiBuiB y cdepi HR [6].
Bipryamizamiss ynpaBiiHHS JIFOACBKUMH  peCypcamu
BHKJIMKaHa  ()aKTOpOM  3pOCTalo40i  CKIQJHOCTI
iH(pOPMAIITHIX TEXHOJIOTiH Ta 30iIbIIEHHIO 30BHIIIHIX
CTPYKTYpHUX napamerpis [7].

OcHoBHA YacTHHA

Cyuacue [I3 momermrye ympaBiiHHS JHOOCHKUMH
pecypcaMM Ha  MalluX, CEpeAHIX Ta  BEIHKHX
MATPHEMCTBAX TEXHIYHOTO, iH(popMaIiHOTO,
(iHaHCOBOTO Ta IHIIMX HANPSAMKIB. AJie TNHTaHHA
IHTETPOBaHUX MPOTPAMHHUX MPOAYKTIB JUIA 3aKJaiB
OCBITH JI0CI 3aJHIIA€ThCs BiAKpUTHM [8].

Po3BUTOK KHTaCEKOI  MDXHAPOAHOT
CepBiCy IUIA CTYNEHTIB BiIOYBa€TbCs CTalo, MPOTE Ha
JYMKY aBTOpPY HEINOCTaTHbO CTpiMko. {1 mpukiamy
NPEJNCTaBICHO Mporpamy, B sKiii 3apa3 BeleThCs
3apaxyBaHHs 1HO3EMHHX CTYICHTIB B OIWH i3
yHiBepcuteTis nposiniii anayss (puc.1-2).

CHUCTEMHU

E

'

Pucynox 1 — Cxpinuwom 201081020 MeHIO MIdHCHAPOOHOT
cucmemu cepsicy 01 CmyOeHmie

Pucynok 2 — Cxpinwom nepconanvnoi ankemu cmyoenma 6
MIJICHAPOOHIU cucmemi cepsicy 0si CnyOeHmie
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Xou msl cucTeMa i CHpSIMOBAaHA Ha IOJETTICHHS
3apaxyBaHHA Ta IIOJAJIBINIOTO HABYAHHA CTYACHTIB,
npore ii  (QyHKIIOHaNbHI MOMJIMBOCTI  OOMEXKEHi.
CnocrepiraeTeCcsi MOOJMHOKA IHTErpallis 3aKiaJamu
BHIIIOT OCBITH IIi€i CHCTEMY i3 BHYTPIIIHIMHU cepBicamu
YTpaBIiHHSA JFOCBKAMH pecypcamy, mpote
100aJIbHOTO PO3BUTKY BOHA IIIE HE J0CSIIA.

Js tnobanizamii mpomecy HaBYaHHS 1HO3EMHHX
CTYOCHTIB JOLUTHHO BHKOPHUCTOBYBATH I1HTEIPOBAHY
HapyaJbHy matrpopmy. Jns  gaHoi  mnardopmu
po3pobieHo psin HaB4anbHUX KypciB. Kypc Master of
Business Administration nTpuiHATO U1 BeIeHHA
CHUIBHOT YKpaTHCHKO-KMTAMCHKOI MPOrpaMu IiATOTOBKH
daxisuis (puc 3).

s?g WeStudy

.. MBA © |
Pucynok 3 — Ckpinuwom 20108H0I cmopinKu iHme2poeanol
HasuanrbHoi naameopmu
Ha naymky aBTOpa rapMoHi3aIlisi KHTaiChKOT
MDKHApOJHOI CHUCTEMH CepBiCy MJisi CTYAEHTIB Ta
IHTETpOBaHOT HABYAJIBHOT miaThopmu JIacTh
MOJITUBICTB T ABUIITATH piBCHB yIIpaBIiHHSL
JIFOZICBKUMHU Pecypcamu JIJIsl 3aKJIa [iB HaBUaHHSI.

BucHoBok

Jnst mio6anizanii mpouecy HaBYaHHS 1HO3EMHHX
CTYACHTIB JOIJIBHO BHUKOPHUCTOBYBATH 1HTEIPOBaHY
HaByanbHy —maargopmy. s gamoi  miardopmu
po3pobiieHo psa HaBuambHHX KypciB. Kypc Master of
Business Administration TpUAHATO U1 BEICHHS
CHLIbHOT YKPATHCHKO-KUTAMChKOI MPOrPaMU MiATOTOBKH
(axiBIiB.

lapMoHi3aniss KUTalCbKOi MIKHAPOIHOT CHUCTEMH
cepBicy NS CTYHOCHTIB Ta IHTETPOBAHOI HABYAILHOL
IIaTPOPMH JTaCTh MOXKIUBICTh IJBUIIMTH PIBCHb
VOPABIIHHSA JIIOACBKMMH peCcypcamMH Uil 3aKJIaiB
HABYAHHSI.
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AGILE IIPM INTAHYBAHHI CIIIBHOI MIZDKHAPOJIHOI ITPOT'PAMHA HABYAHHSA

Anomayis: npu niaHy8aHHi HABUAILHOZO NpoYyecy 6ce yacmiuie MOJCHA 30IUCHIOBAMU 3d OONOMO20I0
npunyunie memooonozii Agile. He ¢ sukmouennsm i 3akiaou 6uujoi oceimu, ujo 6UKOHYIOMb CHLIbHY
MIJHCHAPOOHY npocpamy HasyawHsa cneyianicmis. Tax eedembcss Ni020MO6KA CHINTbHO20 OCBIMHBLO20
npoexmy mixc YopHomopcorum HayionanrvHum yuigepcumemom imeni Ilempa Mozunu ma Anuencokum
NOAIMEXHIYHUM IHCIUMYmom nio Hazeow “3+17.

Buxopucmanus cyyacrnozo npocpamnozo 3abesneueHHs NPUCKOPIOE Npoyecu YAPABHIHHA CKIAOHUM
NPOeKmom cneyianizoganoi npocpamu niocomoexu 6axanraepie “3+17. [yoxce eoano 3apexomen0y8as
ceoe nioxio Agile - posnodinenns 3asdanv na cnpinmu, nobydoea Kanban Ooowiku ma 3a1y4enHs
cmyoenmy sk «3amosHuxay. Onnain-incmpymenm KanbanFlow we wuikonu 0o yvoco mne 6yno
suxopucmano 0na Oawmoi 3adaui. Moo uKOpuUCMAanHs 3HUULO YACOGI GUMPAMU HA MEHEONCMEHM
npoexmy ma NOKPAWUIo 83AEMOOTI0 MINCHAPOOHO20 KONEKMUBY, AKUL CKAAOAEMbCA i3 YKPAIHCbKUX md
KUmatcoKux Qaxieyis.

Kniouogi cnosa: Po3pobka oceimnpoi npozpamu, nianyeannsa HaAe4aabHo20 npouecy, cneyianizosana

Hasuanwvha npozpama, KanbanFlow

Beryn

Y 2012 pomi Oymo mpoBeneHO AOCHTIIKESHHS MO0
OIIIHKM BUKOpHCTaHHA Agile migxomy 0 HaBYAIBHUX
mporpam [1]. Po3poOieHo Ta mNPOBEACHO MIIOTHY
OCBITHIO TIporpamy Ui IIKOIAPIB 3 «YIpPaBIiHHA
mpoektamm». llepmmii  minoTHWA ~— mpoekT  OyB
OJTHOMICSIYHHMH, PO3JUICHUI Ha YOTHUPU «CIPUHTH» Ha
THXIeHb. KOXKEeH «CIpUHT» MaB CBiii Habip 1ineil. bymo
po3pobieHo Agile “mepcoHH”, 3aCHOBaHI Ha TMPHPOIL
CTYICHTIB, OaTbKiB, BUMTENIB Ta IHINNX, 00 TOYHO
3HATH, K MOYKHA 3a0€3IeYnTH I[iHHICTh, sIKa BiANOBigae
iXHIM moTpebdam.

HloTmxHA  po3poOIsUIMCh Ta  BHKOHYBAJIUChH
HaBYaJIbHI MPOTPaMM Ta BIIPABU Ha OCHOBI 3BOPOTHOTO
3B'A3KY CTYICHTIB, OaTbKiB Ta KOMaHId MHUHYJIOTO
Tikag. [linxin Agile D03BONMB IIBHAKO BKITIOYHTH
3BOPOTHIHN 3B'A30K Ta 3a0€3MEUUTH HOBY IIPOTpamy, fKa
Oyjie TIepeBIPATUCS Ta OI[IHIOBATUCS IOTHKHS.

Komanna 3pobuna apyruit Tect. Y miloTHOMY
MIPOEKTI BUKOPHCTOBYBAJIM CTY/IEHTIB, SIKI BiJIBIAyBaIH
OUPK AK TeMy TpPOeKTy, Yy JApyriii mporpami
BHUKOPUCTOBYBAJIM CTBOPEHHS HABYAJIBHOTO KOMILICKTY
Lego sx Ttemy mpoekry. lle mo3Bonmiio momarkoBo
nepesiputy miaxin. Tect Agile Project Management OyB
BHKOHAHWHA 3 OJHAKOBUM TiAXOJIOM y Pi3HHMX KpaiHax,
KO)KEH pa3, KOJIM KOMaHJa 3MiHIOBajJa IIHHICTh 0e3
mkoau it skocti. Ile omuH 3 OaraTbox NPHUKIAIIB
BukopuctaHus Agile Project Management B OCBITI.

PoGora Hajg UMM TECTOBMMH IIpoeKTaMu Oyia
HaBYAJIBHOIO  IOJOPOMOKIO Ut CTYAEHTIB  Ta

BHITPOOYBaIBHOT TECTOBI

HPOEKTH,

3aBepmuBImA 1Tl
BHCHOBOK, 110

rpyIu.
3po6IeHO

BUKOPHCTOBYBaTH METONOJIOTiI0 Agile 1 KepyBaHHs
Oynp-KUM OCBITHIM TIpoekToM. Agile mae 3Mmory
posmoyard  paHimle 1 [BHAKO  aJanTyBaTUCA.
MerTozmoNorisi  CTBOPIOE  CEpENIOBHUILE, SIKE 3a0X04Yy€E
BIIKPHUTHUH ITiIXi], BAMATralOYH HOBHX i/IeH Ta BapiaHTIB.
Bona Oynye criibHY KOMaH/Y, SIKa BIpUTh Y IIHHICTb.

MMinxin Agile Project Management no0pe
HIIXOANUTH JUIsi PO3pOOKH OCBITHIX mporpam. Baximso,
mo0 KepiBHHKH TIPOCKTiB, TporpaM 1 mopTdemis,
HAJaBaJd aKaJEMIYHOMY IEpCOHaly Ta ocobam, sKi
npaioTh y cdepi ocBiTH, iH(GOPMAILiI0 PO HOBI
iHCTpyMeHTH Ta TexHomorii Agile. Meremkepu
MPOEKTIB, KOJIU PO3POOISAIOTE OyAb-IKy HOBY OCBITHIO
nporpamy, NOBUHHI po3nisiHyTH Agile miaxin abo
riopumauid  minxin, mo0 3a0e3lmeduTH peanbHy Ta
OHOBIICHY I[iHHICTB JIJIsI YYHIB.

MOXXHa

Agile y BuKiIafaHHI Ta HaBYaHHI: KOHLENTYalbHI
OCHOBH Ta HAayKOBa IIporpama

Konnenmis BukopuctanHs Agile sk mimxomy 1o
BUKJIaJlaHHs Ta HaBYaHHA He € HOoBow [2-7]. Ilpore, B
TOW Yac sIK MOB'S3aHi CTATTi MEPIOANYHO 3'SBIISIOTHCS B
Takux myOrikanisx, sk JKypHan ocBit iHopmaniitHux
cucreM (JISE) Ta iHmi ocBitHi BuAaHHS B cdepi
iH(hOpMaIIHHUX CHCTEM, ICHYE qy»Xe MaJlo JpKeped, e O
Oy cucTeMaTH30BaHi Ta 3py4YHO IIOAAHI Taki
Marepiaiu B OKpeMoMy nocioHuky [8].
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OcHOBHA YacTHHA

[Ipr mnnaHyBaHHI HaBYAJIBHOIO TIpOLECY BCe
YacTiIe  MOXHA  3QIMCHIOBAaTH  3a  JOIIOMOTOIO
npuHImIiB Metoxosorii Agile. [9]. He e BukimoueHHsM i
3aKJgagd BHIIOI OCBITH, IIO0 BHKOHYIOTH CIUIBHY
MDKHApoOAHy TporpaMy HaBYaHHs cremiaiicriB. Tak
BEICTHCS MIArOTOBKA CIIIBHOTO OCBITHBOTO MPOEKTY
MK YOpPHOMOPCHKHMM HalllOHAJbHUM YHIBEPCHUTETOM
imeni Ilerpa Morunu ta SIHUEHCHKUM MOJITEXHIYHUM
IHCTHTYTOM IIiJl Ha3BOKO “3+17.

[InanyBanHs maHOi mporpamu BimOyBaeThCS 3a
JIOIIOMOTOI0 MiaxoniB Agile, a came 3 3aCTOCYBaHHSIM
metonororii KanGan. Ilpu oMy BHUKOPHCTOBYETHCS
nporpamue 3abe3neueHHs KanbanFlow.

Ha pucynky 1 mpezacraBieHO JOLIKY 3aBJaHb Ta
mig3anayq MporpaMu

cIIeniajii30BaHol MiATOTOBKHA

6akanaspiB “3+1” B KanbanFlow.

My first board

Pucynox 1 — Jlowxka 3a60ans cneyianizoganoi npoepamu
nioeomogxu 6axanaspie “3+1” 6 KanbanFlow

Buxopucranns Cy4acHOTO

NPUCKOPIOE  MPOLIECH
CKIaAHUM  TIPOEKTOM  CIELiaJli30BaHOI  MpOrpamu
miArotoBkn  OakamaBpiB  “3+1”. Jyxke  BHaso
3apekoMeHayBaB cebe mimxim Agile - posmominenss
3aBIaHb Ha CIpiHTH, moOymoBa KauOaH momku Ta
3aJIy4€HHSI CTYAEHTY SIK Ownnaiin-
iHctpyment KanbanFlow mie Hikonu 10 11poro He Oysio

MIPOTPaMHOTO

3a0e3neueHHs YIPaBJIiHHS

«3aMOBHHKaA».

BUKOPHCTAaHO Ul JaHOi 3ajaui. Mloro BHKOPHCTaHH:
3HU3WIO YacOBi BUTPATH HAa MEHE/DKMEHT IPOEKTY Ta
MOKPAIIHUIIO B3aEMOJIII0 MDDKHAPOJIHOTO KOJIEKTHBY, KUt
CKJIaJIA€ThCS 13 YKPATHChKUX Ta KUTAWChKHUX (paxiBLIiB.
ITixroroBka HaBYaJIbHAX MarepiaiiB
pO3IOMINSIETC ~ HA  CHPIHTH, 3  IOAAJBLIAMHU
YAOCKOHAJICHHSAM BIPOJOBXK BCHOTO TEPMIiHY peaizarii
nporpamu. OCHOBHUM ‘‘3aMOBHHUKOM™ B JaHiH mporpami
BUCTYTIAE€ CTYACHT, a KiHIIEBa METa KO)KHOTO IPOEKTY B
paMKax MporpamH - KOMIIETEHI[Sl CTyIEHTa Ha PHHKY
parli Mmicis OTPUMaHHS JUILIoMy. ToMy If0 mporpamy
MOXKHa BBa)KaTH CKJIQJIHOIO, Ta TaKO0, IO MOCTIHHO
JMHaMIYHO EBOJIIOLIOHYE, OCKUJIBKM MOTPEOM pPHHKY
mpani KuTaro mocTiifHO 3MiHIOIOTECS Ta PO3BUBAIOTHCH.

BucnoBkn

IIpm muTaHyBaHHI HaBYAJNBHOTO TPOIECY BCE
yacrilne  MO)XKHA  3IIMCHIOBaTM 32  JOIOMOIOIO

npuHIUIiB Metopororii Agile. He € BuximodeHHSIM i
3aKIagyd BUINOI OCBITH, IO BHKOHYIOTh CHUIBHY
MDKHapOAHy NporpaMmy HaB4aHHs cremianmicriB. Tax
BE/IETHCS MIJTOTOBKA CIIIJIBHOTO OCBITHBOIO IIPOEKTY
MiX YOpPHOMOPCHKAM HaIliOHAJHHUM YHIBEPCUTETOM
imeni Ilerpa Mormnn ta SIHYCHCHKMM MOJMITEXHIYHIM
IHCTHTYTOM MiJl Ha3BOO “3+17.

[TmanyBaHHsS maHOi mporpamMu BimOyBaeThCS 3a
JormoMororo migxoxiB Agile, a came 3 3acTOCyBaHHSIM
merogonorii Kanban. IIpy 1pOMy BHKOPHCTOBYETBCS
nporpamue 3abe3neueHHs KanbanFlow.

Omnnatin-inctpyment KanbanFlow me nixomu 1o
IbOT0 He OyI0 BHMKOPHCTAHO s JaHOi 3ajaui. Koro

BUKOPUCTAaHHS  3HHM3WJIO  4YacoBi  BUTpard  Ha
MEHEIDKMEHT IPOCKTY Ta IIOKPALIWIO B3aEMOJIIIO
MDKHApOJZHOTO KOJICKTHBY, SKHH CKJIagae€ThCcs i3

YKpaTHChKUX Ta KUTaWChKHUX (paxiBLiB.
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APPLICATION OF ARTIFICIAL INTELLIGENCE IN MEDICINE: DIAGNOSTICS,
MEDICINE DEVELOPMENT

Abstract: this article examines the use of artificial intelligence in various fields, especially in the medical
sphere. Diagnostic methods are analyzed. The stages of drug development are investigated. The artificial
intelligence development, which already exists for last 2-3 years in the world, is being considered and is
being used by leading doctors and medical care institutions, which greatly facilitate the doctors work and
increase the efficiency of problem recognition, prognosis and prevention of the disease. Neural networks
were analyzed and found to be capable of detecting the extent of obesity, cancer detection and risk of

heart attack accurately and quickly.

Keywords: artificial intelligence; diagnostics; medicine development; genes.

Introduction

Today, the ability of machines and programs to
analyze information, draw conclusions, make informed
decisions, plays an important role and occupies a
significant niche in the scientific world and the world at
large.

Al devices are able to study constantly, they
accumulate knowledge and successfully apply it. This
characteristic demonstrates the ability of artificial
intelligence to perform the actions of the human brain.
This topic is intensively developing and already has two
directions of development: semiotic and biological.

The systems are created in which the language
apparatus, thinking and expression of emotions are
inherited in the semiotic direction. The neural networks
are created that have a biological principle in the
biological direction.

Al has many advantages. These include:
processing high-accuracy data, analyzing a wealth of
information incredibly quickly, no mistakes due to
fatigue (Al does not require sleep or lunch), the use of
Al in various situations where a person would be unsafe
to stay.

In the 21st century, Al is increasingly being
introduced into our lives, especially in the medical field.

There are four main ways to use Al in medicine:

o effective diagnostics;

e medicine (drug) development;

e gene editing;

e personal treatment.

Goal

The purpose of this article is to investigate the
impact of artificial intelligence on medicine in the
world’s situation. Analysis of real examples of
diagnosis, innovations in the field of medicine.
Research of drug development stages. Also the purpose
of the article is to monitor medical imaging, the analysis
of Al developments that have already appeared in the
world and which have already been successfully
implemented in the medical sphere.

After all, one of the best and most promising areas
of Al is medicine.

Main part

Algorithms Al can learn to find regularities so as
doctors find them. The main difference is that the
algorithms need many specific examples in order to
study. However, these examples must still be accurately
digitized to fully understand the machine data.

Machine training particularly useful in those areas
where information on the diagnosis, which the doctor
studies, is already digitized.

For instance:

e Due to computed tomography (CT) in detecting
of lung cancer or stroke

e Assessment of heart disease risk based on
electrocardiograms and MRI of the heart

¢ Image of skin lesions and their classification

e Finding of diabetic retinopathy indicators on
eye images

147



Yipasiiags po3BuTKoM TexHouorii 2020

g

Detecting lung cancer
from CT Scans

Identify retinopathy
from eye images

Assess cardiac health
from electracardiograms

Classify skin lesions
from images of the skin

Figure 1 - Diagnosis of various diseases by Al

Medicine development is time-consuming and
very expensive process. However, this process becomes
more efficient with the help of machine learning.

Already, artificial intelligence is being used in four
stages of development:

o Identify target molecules;

e Discover effective drugs;

e Speed up clinical trials;

e Find biomarkers for disease diagnosis.

The 4 Stages in Drug Development

O-lo-€-&

Identify target
molecules

Find biomarkers for
diagnostics

Discover
effective drugs

Figure 2 - Stages of drug development with Al

Speed up
clinical trials

All  people respond differently to different
treatments and medicines. Since everyone needs a
personal approach, personalizing treatment is a
prerequisite for the future in order to increase the life
expectancy of the patient. Therefore, everything needs
to be analyzed, compared, developed in details to
develop the right treatment plan for everyone.

In 2018-2019, Al is already well used for disease
detection. For example, Al can detect Alzheimer's
disease by photo, can detect depression by human
speech manner, determines the risk of heart, diagnoses
cancer by recognizing malignancies, and even predict
death.

Detecting Alzheimer's disease, the machine was
trained, the study compared. As a result: artificial
intelligence detected the disease in 100% of cases, while
specialists - in 57%. However, it is more difficult for Al
to work with healthy people yet. And here it is inferior
to doctors.

With regard to studies on the detection of
depression, Al is now able to recognize both oral and
written text. The neural network defines all emotions,
including a condition that is peculiar to people with
signs of depression.

All of these listed neural networks will be useful in
the early stages of disease detection. However, if a
person is fatally ill, then all observations of biological
change play a role. But doctors are not able to keep
track of all patients 24/7. Therefore, a neural network
was created to monitor the biological parameters of
patients around the clock, constantly recording minimal
changes in the patient's body. This Al warns doctors of a

possible death 6 hours before the eventual death of a
person. This allows you to take the necessary steps in
time to extend and save a person's life. This neural
network has already been applied and is being tested;
and actually managed to prevent six deaths.

Conclusion

Hospital data collection will automatically make
disease diagnosis more accurate, predicting and
preventing disease more effective. Al already helps us to
develop medicines, personalize treatments. Artificial
intelligence will facilitate the work of dortors and can
extend and save the lives of more people.

The role of Al in medicine is increasing every year.
Everything that has been designed and developed is just
the beginning. By analyzing all the data, you will be
able to make accurate, cost-effective decisions in
complex analytical processes.

References

1. https : // aiconference . com . ua / uk / news /
iskusstvenniy - intellekt - v - meditsine - kak - mashinnoe -
obuchenie - put - diagnozi -97639

2. https : // aiconference . com . ua / uk / news /
primenenie - iskusstvennogo - intellekta - v - meditsine -
effektivnaya - diagnostika - i - sozdanie - novih - lekarstv -
92604

3. https : // futurenow . com . ua / zastosuvannya -
shtuchnogo - intelektu - v - medytsyni -4- osnovni - sposoby /

4. Atrtificial Intelligence: Teach . tool . / R. O.
Tkachenko, N. O. Kustra , O. M. Pavlyuk, V. V. Polishchuk ;
Ministry of Education and Science of Ukraine, Nat . Univ.
"Lviv. polytechnics ». - Lviv: View of Lviv. Polytechnics,

2014. - 204 p. : il . - Bibliogr .: p. 200 (11 titles). - ISBN 978-
617-607-692-6
5. Stuart J. Russell, Peter Norvig Artificial

Intelligence: A Modern Approach. - 3. - Pearson, 2015. - ISBN
978-9332543515

148


https://translate.google.com/translate?hl=ru&prev=_t&sl=uk&tl=en&u=https://uk.wikipedia.org/wiki/%25D0%25A1%25D0%25BF%25D0%25B5%25D1%2586%25D1%2596%25D0%25B0%25D0%25BB%25D1%258C%25D0%25BD%25D0%25B0:%25D0%2594%25D0%25B6%25D0%25B5%25D1%2580%25D0%25B5%25D0%25BB%25D0%25B0_%25D0%25BA%25D0%25BD%25D0%25B8%25D0%25B3/9786176076926
https://translate.google.com/translate?hl=ru&prev=_t&sl=uk&tl=en&u=https://uk.wikipedia.org/wiki/%25D0%25A1%25D0%25BF%25D0%25B5%25D1%2586%25D1%2596%25D0%25B0%25D0%25BB%25D1%258C%25D0%25BD%25D0%25B0:%25D0%2594%25D0%25B6%25D0%25B5%25D1%2580%25D0%25B5%25D0%25BB%25D0%25B0_%25D0%25BA%25D0%25BD%25D0%25B8%25D0%25B3/9786176076926

Yipasiiags po3BuTKoM TexHouorii 2020

VIIK 004.589

MoaokanoBa Bajentuna MuxaiijiBHa

I.T.H., mpodecop kadeapu MtaVTIl, orcid.org/0000-0002-4553-4948

JPLTY HALY npu I[pesuoenmosi Yrpainu, /Jninpo

BITPOBA/IKEHHS KOHUEMIII PO3YMHOI'O MICTA YEPE3 TEXHOJIOI'TT
YIIPABJIIHHSA TPOEKTAMMU

Anomayia: na cv0200Hi ananimuku 002080pI0IOMb 6A2AMO 3aNPONOHOBAHUX MOOeNell MA MONCTUS]
wiiaxu nepexody 0o nodyoosu Pozymnoco micma. YV meszax noxaszamo ponv Inmepuem-niamegopm y
Konyenyii Posymnoco micma ma pisui nioxoou 00 6npogaodxceHHs yux niamgopm. YV mesax
NOPIBHIOIOMbCS  PI3HI  MIJDICHAPOOHI NIOX00U 00 CMEOPEHHS. PO3YMHUX MICM Ma NPONOHYEMbCS
BUKOPUCTAHHA MeMOOO0N02Il YNPAGLIHHA NPOEKMAaMU, W0 Modce Cmamu HAUKpawum cnocooom

00CsCHeHHA Yici Memu. Ynpaeninua npoekmamu 0036075€ NIOMPUMYBAMU OANAHC MIJIC MOMANbHUM

KOHmponem Micbkoi iHhpacmpykmypu ma npasom MeWKAHYié HA NPUSaAmHe JHCUmms 3a 0ONOMO20I0

iHGhoOpMayitiHux MexHON02I.

Kniouogi cnosa: Pozymne micmo, yughpoea exonomixa, npoekmu

Beryn

Ha crorommi  maiixe CBITOBOTO
HAaCeJIEHHs )KUBE B MICTaX, a KiTbKiCTh MICHKHX JKHTEIIB
MoCTiHHO 30imbIryeThesa. Bce me, 3 omHOTO OOKY,
CTBOPIOE BcE OuTplIe HAaBaHTAXKEHHA Ha MICBKY

iHGPaCcTPYKTYpy (TPaHCIOPTHUIN 3B’SI30K, KOMYHAJIbHI

IIOJIOBHMHA

MOCIYrH Ta TMOCIYrd), 3 IHIIOr0 OOKY, 301IbInye
MCUXOJIOTTYHE HABAHTAXKCHHS Ha TrpoMajsH (BTpara
yacy Ha 1nepei3n, rncuxosoriuHui  auckomdopr,
Oesmeka). I[llo6  Bmopartucss 31 3pOCTAIOYUMH
npoblieMaMH  KHUTTS y BEIUKHX MICTax, 3'IBUiacs
KOHIIEMIIisT pO3yMHOT0 MicTta. OCKIIBKH 0 IIHOTO Yacy
HE iCHY€ CTaOUIBbHOI TEPMIHOJOTIT /I HBOTO MOHSTT,
MOJKHa 3HAWTH iHII TEpMiHH, TaKi K OUPPOBE MICTO,
iHdopMaliitHe MicTO, MICTO — MepexKa TOILO.

Mera

Mera HamucaHHs Te3 - Qopmaiizaiis OCHOBHHX
MiAXO/MiB, MoJeNlel Ta 1H(POPMALiHHIX TEXHOJOTIH, SKi
CIIYTYIOTh OCHOBOIO IIJIsI CTBOPESHHS Po3ymHOro micra
(anrn. — Smart City).

OCHOBHA YacTHHA

Panni koHmemnmii «po3ymMHOro Micray Oynu
30CepepkeHi  Ha  CTBOPEHHI  PO3YMHOI  MIiCBKO1
iHpacTpyKTypH, KEepoBaHOI 3 €IMHOTO LEHTpY. Aue
nosiBa |HTEpHETY TIOBHICTIO IEepEBEpPHYJIA ITOHATTS
YIOpaBIiHHSA MICBKOIO iH(pacTpykTypor. Bussuiocs,
mo [HTepHEeT MOXE B3ATH Ha cebe TOJOBHY (PyHKIiO
MICIIeBOi BJIaAM SK OpraHi3aTropa >KUTTS TOPOJSH.
[HTEepHET 03BOJISIE  CTBOPUTH  CEPEIOBHIIE, SIKE
MepEeXOIUII0E Ha ce0e OCHOBHI MPUHIMIKN BEPTHKAIBHOT
Micpkoi Biagun. CamMa MOXJIHBICTE 0O€3MOCEPEIHBO

ITIKJIFOYATH JIFOAEH Y1 IPUCTPOI 10 YIPaBIiHHSI MiCTOM

CTUMYJIIOE TIOSIBY HOBUX 1H()OpPMAIIHUX MoOJeNeH, sKi
0e3mocepeIHEO MIAKIIOYAl0Th MENIKAHIIB MicTa Ta
npuctpoi. IlosiBA HOBHX MOJENei, B CBOIO Yepry,
MIOBHICTIO 3MIHHWJIA MIOYaTKOBY KOH(Iryparito
«PO3YMHOTO MicTay.
Haiiuacrime cporomui
MicTa TOB'S3YIOTh 3 HOTo HisiMH. PosymHE MicTo - 118
CTpyKTypa, sKka 3abe3meuye PO3BUTOK,
MOJIMIICHHS SAKOCT1 XKUTTS Ta e(DEKTUBHE BUKOPUCTAHHSI

BU3HA4YCHHS Po3yMHOro
CTIMKuUi

pecypciB Ui CBOIX JXUTediB. B3arami, romoBHa Mmera
pPO3yMHOTr0 MicTa - 1€ CTBOPEHHS KOM(OPTHOIO
JKHUTTEBOTO CepeloBHIa Juisi Horo memikasiis [1]. ¥V
0aratboX IpKepenax —IMOHSTTS  PO3YMHOTO — MicCTa
ACOIIOETBCS 3 KOHIEMIIEI0 3eJIeHOT EKOHOMIKM Ta
3€JeHUX TEXHOJIOTi. Bijbl By3bke MOHATTS 3€JIEeHOT
E€KOHOMIKH  TPaKTy€ETHCS IHBECTHILIH,
HacamIlepe]] y BIJIHOBIIOBaHI JDKepena eHeprii Ta
30UIbIIeHHS X 4YacTKM y (OpMyBaHHI

3POCTaHHAM

BaJIOBOTO
BHYTPIIIHROTO TPONYKTY. MJeThCs TONOBHUM YHHOM
Mpo  BKJIAACHHA  KOMTIB Yy  pO3BUTOK  Ta
PO3IOBCIOMKEHHS. ~ TEXHOJOTIYHUX  IHHOBAIiM, SKi
CIIPHUSIOTh 3MEHIICHHIO BUKHW/IB MapHUKOBUX ra3iB Ta
3JIC)KHOCTI BiJl BUKOITHMX BUIIB manmsa [2, 3].

ToToBi Momeni po3ymMHOro Mmicra 06a3yroTbcs Ha
IHTeTpallii BCiX acleKTiB JIIOJACHKOTO JKUTTS BCEPEIUHI
Micta. Po3syMHe MicTO - Ile He ifjeallbHO HaJallTOBaHA
MallliHAa, a CKOpIille JXUBUHM OpraHi3aM, «B SKOMY
MTOETHYIOThCS II(PPOBI TEIEKOMYyHIKaIiiHI Mepexi (K
HEpBH), JaT4Wkk (IK TOYYTTA) Ta MPOTrpaMHE
3abe3neucHHs (K Mi3kn)» [3]. Ha ocHOBI mociimkeHHS
Frost & Sullivan omy6mixoBanoro y 2013 pomi CapsaHT
CiHrT BU3HAYMB BiciM KiI0uoBUX acmekTiB Smart City:
pO3yMHE YIpaBIiHHS, PO3yMHA EHEpreTHKa, pPO3yMHE
OyliBHMLITBO,  pO3yMHa  MOOUIBHICTH,  PO3yMHa
iH(ppacTpyKTypa, pO3yMHI TEXHOJIOTi1, pO3yMHa OXOPOHA
310pOB's Ta PO3yMHHH TpomansHuH [4]. 3BuuaiiHO,
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KOXKEH 13 IIUX acIeKTiB y CBOIO Yepry, MokHa Oyio O
MPEICTAaBUTH K CHCTEMHE TEXHIYHE pillleHHS 3
JICTAILHUM OIMCOM OKPEMHX EJIEMEHTIB, aje Ie He €
METOI0 CTBOpeHHs1 Po3ymHOr0 MicTa.

Hacnpasni 3apa3 Bxke € MicTa, Ji¢ BBEICHI JIHIIE
IBa-TPHU 3 TIEpPEepPaxOBaHUX BHIIE IapaMeTpiB, Taki sK
Hina y ®pasnii [4], 110 3HAYHO MOKPAIIMIO SKICTh
KHUTTS iX TpoMmanmsH. Takok ICHYIOTH TIOBHICTIO
iHHOBaIIiifHI TOTOBI pimIeHHA, Taki K MicTo Macmap,
OyniBHHLTBO sikoro Oyno posmouaro ypsimom OAE,
po3TamioBaHe Ha BifcTaHi 17 kM. Bix cronuii Ady-/1aoi.
e ommH 3 HAWNPECTHKHIOIMX NPOEKTIB Y CBITI,
OpIEHTOBaHWI Ha CTAJNMH PO3BUTOK, SIKMH MPUCKOPIOE
BIIPOBAPKCHHSI HOBOTO €KOHOMIYHOTO CEKTOPY 3€JICHUX
TexHOJNOTi. TOX IITKOM MOXKIIMBO, IO KOJNUCH YCi
Micra cBiTy OyayTh cxoxi Ha Micto Macmap [4].

[MocriiiHe 3pocTaHHA aNrOpUTMIYHOI CKJIAaJHOCTI
CHCTEM  3yMOBIIOE  HEOOXiTHICTP  3aCTOCYBaHHS
MPOSKTHUX I1HCTPYMEHTIB [UII MICTOOYIyBaHHA 5K
¢dopMu TBOpuOi TpaHChOpMamlii MOXKIUBOCTEH Ta
pecypciB i 6axaHoi MaitOyTHROT 3a0ymoBu. CydacHuit
MPOCKTHUH MEHEDKMEHT pO3IIa€ IPOEKTH  SIK
3000B's13aHHs] CTBOPUTH I[IHHICTH Ui JIIOMWHH, a HE
OTPUMYBAaTH TEXHIYHO CKJIAJHHH MPOAYKT YU CHCTEMY.

Tomy, Tpeba pO3IISHYTH MOXJIMBICTD CTBOPCHHS
pO3YMHOTO  MicTa depe3 YHpaBIiHHA MiHHICHO-
OpIEHTOBAaHMMH NpOEKTaMH. BepTukanbHa iepapxis

MPOCKTHUX CTaHAAPTIB MOXKe OyTH IHTerpoBaHa Yy
CTBOpEHHsI po3yMHOro Micra. Ha puc. 1 mpencrapiena
iepapXisi MPOLECIB NPOEKTYBaHHS PO3YMHOTO MicTa 3
BUKOPUCTaHHSM CTaHJIAPTIB MPOSKTHOT'O YIPAaBIiHHS.

d
SMART CITY
CrparteriyHuit piseHb

PiseHb 1 - Moptdpeni npoektis

PiseHb 2 - Mporpamu

PigeHb 3 - MpoekTy

Pucynox 1 — Pisni npoexmyeannsa Pozymnoeo micma

3Buuaiino, s IHHOBAIIHHOT
iHpPaCTPyKTypH y MicTaX HMOTpPiOHI 3HAYHI KamiTalbHi
BKIIQJICHHS 3 MiCIeBUX OrokeriB. ToMy HOBI cxemu
(iHaHCYBaHHS «PO3yMHHX MICT» NOBHHHI BUHUKHYTH 3
BUKOPHCTAHHSIM  BEHYYPHHX  (OHMIB,  CIUIBHHUX
MAPUEMCTB 1 HaBiTh Kpayadanauary. [Ipum mpomy,
TOJIOBHMM 3aBJIaHHSM 3aJIMIIAEThCS TaKe KOPUTYBAaHHS

CTpyKTypHu ¢iHaHCYBaHHSA, 00 (iHAHCYBaTH MPOEKTH

BIPOBAIPKCHHA

Ta TPOTPaMH i3 ypaxyBaHHSAM IHTEpeciB Ta LiHHOCTEH
yciX 3aIiKaBJIeHUX CTOPIH.

Pearizariiss BEMKOTO CIEKTPY MPOEKTIB PO3BUTKY
MicTa, X04a YacTKOBO MOKe OyTH OIliHEHA 3a psoM
BIJIMIOBITHUX TOKA3HHUKIB, JOCUTHh CKIIAQJHO ITiIA€THCS
MOBHOMY OIIMCY CHUCTEMH Ta BH3HAYECHHIO YHCICHHUX
HACITIIKIB XapaxTepy.
HaliBaxnuBinmiM Al TakAX MPOEKTIB € TEBHA
«IIOMOBJICHICTH» MIXK 3alliKaBJICHIMH CTOPOHAMH II0J0
HaTpsIMy PO3BHUTKY MUTICHOI MICBKOi CHCTEMH dYepes
NPOEKTH, 1[I0 BPAaxOBYIOTb IHTEPECH YHCICHHHX
3alliKaBJICHUX CTOpIH Ta TIPYHTYIOTbCS Ha OLIHIN

colmiaabHO-€KOHOMIYHOTO

CYCHIJIBHUX  I[IHHOCTEH, II0 JIOKOPIHHO 3MIiHIOE
CHPUIHATTS YCHIXY YIPaBIiHHI IPOCKTaMH.
BucHoBku
B  mpomeci  mocmimkeHHs — iHopMariiiHOTO

MOZICNIOBaHHSI MicTa OyiaM OTpHUMaHi Taki HayKOBi
pe3ynbraTu:

1. Crhuparouncs Ha BUBYEHHS IIHPOKOTO CIIEKTPY
JiTeparypu, U1 OU3aifHy MIicT Oylo BHIUIEHO BiciM
KPUTHYHHUX (aKTOPiB, M0 (HOPMYIOTh 3MICT CTBOPEHHS
pO3YMHOTO  MICTa: VHpaBIiHHA Ta OpTaHi3aIlis;
iH(pOpMAIIiitHI TEXHOIOTIT; HOTITHYHAN KOHTEKCT; JIIOAH
Ta rPOMaJM; EKOHOMiKa, MOOynoBaHa iH(PPACTPYKTYypa,
HaBKOJIMIIIHE CEPEIOBHIIE; KEPIBHUITBO.

2. Y po3yMHOMY MicTi MOTpiOHO Oarato pi3HUX
CTPYKTYp, BOXJIMBHX JJIS B3a€MOJIl BCIX 3alliKaBICHUX
CTOpiH MalOyTHBOTO MiCTa, ajie MEHEIDKEPU OCOOJIMBY
yBary  OPUAUISIOTH pO3BHUTKY  iH(pOpMaLiiHO-
KOMIT FOTepHOI 1H(QPACTPYKTYPH, OCKUIBKH BiJ IIHOTO
3aJiexarh yci iHII CTPYKTYpH PO3YMHOTO MicTa.

3. [pobnemm  ympaBmiHHA Ta  Oprasizamii
PO3YMHHX MiCBKHX ITPOEKTIB Ta HOTO peaii3alii MOXyTh
CHJIbHO BIUIMHYTH Ha KOXEH 13 KPUTHUHHX (hakTopiB
JKUTTSL JIIOAUHU. Y 3B'I3Ky 3 IUM Oararo iHimiaTwB
PO3YMHOTO MicTa CIiJ pO3NILAaTH B  KOHTEKCTI
YIPAaBJIiHHS TPOEKTaMHU, OPIEHTOBAaHUMHU Ha CTBOPEHHS
JIFOICBKUX IIHHOCTEH.
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Anna Yatsiuta

Baka Volodymyr

Biloshchytska Svitlana

Bushuiev Denis

Bushuieva Victoria

Bushuyev Sergiy

Bushuyeva Nataliya

Chen Jie

Chernyshev Denys

Chirenko Nikita

Dmytrychenko Andrii
Dolhopolov Serhii

Girich Anastasia

Horda Olena

Kodomancev Nikita

Korzh Roman

Kostyshyna Nataliia

Kozak Svitlana

Kozyr Boris

Kryvoruchko Olena

Kryvsha Bohdan

Kulikov Petro

Kyrnos Anna

Lazarchuk Nataliia

Li Ming

Melnychenko Oleksandr
Pasichnyk Borys

Pasichnyk Volodymyr

Pikhota Oleksandr

Pokolenko Vadym

Rusan Ihor

Rybii Vitaliia

Skorobohach Mariia

Tsiutsiura Mykola

Tsiutsiura Svitlana

Vlasenko Myroslava

Wang YingXing

Yerukaiev Andrii

Zapryvoda Alina

Zhou Huan

Zhu Ting

AmnieBa Auna AdraniniBHa
Bbanina Onena [BaniBHa

Banno Pomana BsiuecnaBiBHa
Bebexko bornan Tapacosuu
Besknybenko Ipuna CepriiBuaa
bimtok ITerpo IBanoBUY

binoyc Ipuna BonogumupisHa
Boiiko €srewnis ['puropisua
Bonmap Onena AnaromiiBHa
Bonnapenko bornan CepriiioBuy
Byuenko Opiii [TaBnoBuy
Bamyk [Banna €BreniiBaa
Bep6a Muxuta CepriiioBuu
Bopkyt Tersina AnaroniiBHa
I'epacuukin [TaBno CepriitoBuu
I'eprens Irop Muxaitnosud
I'matuenxo Jmutpo JAmurpoBud
I'matuenko TersiHa OnexcaHpiBHA
T'onenkxoB Bonoxumup I'ennanifioBuy
INonuapenko €Breniit OnexcaHIpOBHY
I'onuapenko Tersana AnapiiBHa
I'opbartiok €Breniit Bonognmuposny
T'opna Onena Bononumupisaa
T'ou Bragucnas Bonogumuposuy
I'pumynina Mapuna Bonoanmupisia
I'ycak Onena MuxaiiniBHa
JlecsaTko Anbora MukonaiBHa
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IlepeJik aBTOpiB

Jons Onena BikropiBHa

Jopom Mapis CepriiBHa

Jbstaenxo Onexcannp CeprifioBud
€pykae Annpiii Bitaniifosnu
XKuposa Tetsina OsnexcanapiBHa
3abapuo Onekciii BitaniioBuu
3auxo Oner borpanosuu

Kuiscrka Karepuna IBaniBHa

Kuiuec Bnaga AunpiiBHa

Koertyn Kcenis Iropisna

Koporkux Omnist AnaroniiBHa
Kotenko Harania OnexciiBHa
Kpusopyuko Onena Bononumupisaa
Kyne6a Muxona bopucosuu
Kyuenko Mapuna MukosaiBHa
Kyuancekuit Onexcanap FOpiitouu
Jly3ina HOnis Bonoaumupisua
JlabxuHcbkuii Bonogumup AnaronifioBud
Jlancbkux €Brex Bonogumuposuy
Jlucuuin Onekciit Bopucosuu

JIi FOanbr0anb

JIsamenxo Tamapa OnexciiBHa
Menunceka Terana MukoiaiBHa
Mixaiinenko Bikrop MedomiiioBuu
Mimyk €8ren OnexcaHapoBUY
Hazapenko IBan IBanoBu4

Herona Onexcanap AHaToniioBu4
Heckoponesa Tersina BacuiiBaa
[anaryra Karepuna OnekciiBHa
[Tiukyp Brnapucnas Pomanosuu
IToBcTsiako Tapac OnexkcanapoBuy
ITonropauenko Hatanist IBaniBHA
INonnascwekuit Onexcanap AHatolniiioBuy
IMonosuy Hatanist JIeonTiBHA

Pymuk Bikropis AnapiiBHa
Cinepcekuit Anaromiit TodiniiioBuy
Cemko Onexcannp Bikroposuu
Cepminceka Onbra [ropiBaa

CiceBnuy Mukomna FOpiitBud

Ciuko Tersina BacuniBHa

Ckitep Irop CemenoBuu
Cnineuskuii B.B.

Carocap B.C.

Conoseii bornan Anarosniiiouyu
Comnogeii Ounbra JleoHiniBHa
Crromyn CBarocnas IropoBua

Croii Xyeitninp

Tepeiikocbka Jlrogmumina OsekciiBHa
TepeiikoBcbkuii Irop AnaTtomiiioBu4
TepetikoBcrkuit Oner IropeBuy
TepentseB Onexcanap OnekcaHapoBUY
Tpery0enko Ipuna bopucisna
TpynoBa Osnena BacuniBaa
Typuaninosa Jltogmuia IBaniBHa
VYo6aiinymnaes I0cydrkon HypynaitoBuy
Xe HOanr¢anr

Xoponbceka Kapuna BikropiBHa
XyaH MiHbCiH

131 Uynmeit

IluxanoBceka Beponika CepriiBHa
Irorropa Mukosna IropoBna
lexoBuesa Ceitiiana CepriiBHa
Iepbuna Onexcanap AuapiioBuy
SIBopcekuit Makcnm Iropona
Skumenxo [Imurpo Onerosuy
SlkoBenko Banepiit bopucosnu
Spowm Jimutpo Pycnanosuu
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